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Report  of  the  Proceedings 


of  the 


American  Gas  Institute 

Eleventh  Annual  Meeting 

held  at 

Chicago,  Illinois 

October  17, 18, 19  and  20, 1916. 


INSTITUTE  MEETINa 

Morning  Session,  Tuesday,  October  17« 

The  eleventh  annual  meeting  of  the  American  Gas  Institute 
was  called  to  order  in  the  Gold  Room  of  the  Congress  Hotel, 
Chicago,  Illinois,  at  lo  a.  m.,  by  the  President,  Mr.  Wm.  E. 
McKay,  Mr.  Geo.  G.  Ramsdell  being  in  the  Secretary's  chair. 

Th^  President  :  The  meeting  will  come  to  order.  I  have 
pleasure  in  presenting  to  the  Convention  the  gentleman  who 
has  taken  from  his  very  busy  day  the  time  to  come  to  re- 
enforce  the  welcome  which  we  already  feel,  and  to  set  forth 
more  in  detail  his  enthusiastic  indorsement  of  the  greeting  to 
this  Association  in  meeting  in  Chicago — Mr.  John  W.  O'Leary, 
the  President  of  the  Chicago  Association  of  Commerce.  (Ap- 
plause.) 

ADDRESS  OF  WELCOME. 

Mr.  O'Leary:     Mr.  President,  it  is  a  great  pleasure  to 
have  this  opportunity  of  meeting  the  men  who  are  responsible 
for  so  much  warmth  and  light  in  this  old  world  of  ours,  and 
I 


particularly  so  when  that  meeting  is  in  Chicago.  You  are 
representatives  of  a  wonderful  industry,  an  industry  in  which 
"progress"  has  been  the  slogan.  Whether  that  slogan  came 
through  competition  or  ambition  matters  not ;  it  is  a  wonderful 
slogan. 

You  began  by  furnishing  to  the  people  a  luxury.  You  have 
continued  until  you  are  now  furnishing  them  a  necessity. 
And  in  that  progress,  that  evolution,  you  have  met  and  solved 
many  problems;  problems  of  service;  problems  of  distribu- 
tion; problems  of  production;  but  none  of  these  problems  is 
greater  than  the  problem  of  your  relation  to  the  public  you 
serve,  and  that  problem  you  are  meeting  and  meeting  well. 

We  of  Chicago  know  the  value  of  having  that  problem  met 
well.  In  our  relations  with  our  public  utilities,  we  have  only 
to  think  of  our  arrangements  with  our  transportation  com- 
panies, and  remember  that  in  the  few  years  in  which  adjust- 
ment became  the  method  of  dealing,  that  we  have  entirely  re- 
habilitated our  transportation  system;  that  we  have  offered 
improved  facilities  to  the  public;  that  we  have  ensured  safety 
to  the  investor,  and  to  the  companies,  while  at  the  same  time 
we  have  been  putting  in  the  public  treasury  millions  of  money 
for  the  further  advancement  of  that  particular  field  of  public 
utility;  and  it  is  peculiarly  fitting  that  you  should  hold  this 
meeting  in  our  city  at  a  time  when  one  of  your  members  is 
negotiating  in  the  same  manner  as  our  transportation  com- 
panies negotiated. 

We  are  rather  proud  of  our  gas  company  in  Chicago;  we 
are  proud  of  its  service;  we  are  proud  of  its  courtesy;  we  are 
proud  of  its  progress ;  and  I  hope  that  before  you  have  another 
meeting  we  will  be  able  to  say  in  Chicago  that  through  ad- 
justment and  through  negotiation  we  have  reached  a  cordial 
relation  with  this  great  necessary  public  utility  by  adjustment, 
by  fair  dealing — rather  than  by  endless  litigation. 

But  I  am  not  here  to  talk  to  you  about  the  ethics  of  busi- 
ness, but  rather  to  bid  you,  on  behalf  of  the  commercial  and 
public  interests  of  Chicago,  a  most  hearty  welcome.  You  are 
in  an  atmosphere  of  co-operation.    We  hope  that  you  will  have 


time  from  your  deliberations  to  investigate  our  industries — 
particularly  our  gas  company.  They  have  had  so  much  inves- 
tigation lately,  that  I  know  they  will  welcome  more.  (Laugh- 
ter.) That  you  will  investigate  our  industries  and  note  their 
virility;  that  you  will  take  time  to  visit  our  mercantile  insti- 
tutions and  note  their  completeness  and  efficiency;  that  you 
will  take  time  to  visit  our  parks,  our  boulevards,  our  lake 
front,  and  note  their  beauty ;  that  you  will  take  time  to  visit 
our  art  and  educational  institutions,  and  our  amusements,  and 
note  their  quality,  and  when  you  leave,  as  I  assume  you  must, 
we  hope  that  you  will  carry  away  with  you  a  feeling  that  you 
have  been  associating  with  warm-blooded  men ;  that  their  cor- 
diality and  hospitality  have  left  with  you  a  feeling  of  warmth 
and  a  desire  that  you  may  some  day  return  and  partake  again. 
I  thank  you.     (Applause.) 

The  President  :    I  will  ask  Mr.  Jones  to  reply. 

Mr.  E.  C.  Jones:  The  President  of  the  Association  of 
Commerce  of  Chicago,  Mr.  President  and  gentlemen,  it  is  a 
great  pleasure  to  be  called  upon  to  express  the  thanks  of  the 
American  Gas  Institute  to  Mr.  O'Leary  for  his  kindly  and 
cordial  greeting  and  welcome  to  this  wonderful  city,  and  it  is 
particularly  pleasing  to  express  this  appreciation  to  a  man 
like  Mr.  O'Leary,  who  is  by  profession  a  mechanical  engineer, 
and  is  the  head  and  front  of  a  great  body  of  over  four  thou- 
sand men — the  Association  of  Commerce  of  Chicago  who,  I 
understand,  are  the  leaders  in  the  business  world  in  this  city — 
the  men  who  do  things.  Mr.  OXeary  is  in  a  position  to 
sympathize  with  us  as  gas  men  in  our  work  and  our  ambitions. 

It  seems  appropriate  that  the  American  Gas  Institute  should 
have  its  annual  meeting  in  this  city  of  commerce  and  industry 
and  wealth.  Chicago  has  all  of  these  and  is  rapidly  growing. 
Chicago  is  no  longer  away  out  west.  In  my  boyhood  I  never 
hoped  to  get  so  far  west  as  Chicago,  but  now  coming  from  the 
Pacific  Coast  I  look  upon  Chicago  as  an  eastern  city.  I  be- 
lieve that  our  meeting  in  San  Francisco  last  year  during  the 
Panama-Pacific  International  Exposition,  pushed  Chicago  a 
little  farther  east.    I  think  the  trip  to  the  Coast  brought  Chi- 


cago  and  New  York  closer  together  in  the  minds  of  the  gas 
men.  There  was  a  time  when  we  could  not  assemble  this  large 
body  of  men  in  Chicago  from  the  American  Gas  Light  Associa- 
tion or  the  American  Gas  Institute,  but  it  seems  to  me  that  the 
magnet  which  drew  the  good  men  to  San  Francisco  and  made 
the  distance  of  over  3,000  miles  seem  so  short,  has  made  the 
distance  between  New  York  and  Chicago  surely  negligible.  I 
feel  that  Chicago  is  good  for  the  American  Gas  Institute,  and 
I  also  feel  that  the  American  Gas  Institute  will  be  good  for 
Chicago..  It  is  impossible  to  bring  together  a  body  of  men  of 
the  stamp  of  these  men;  the  men  who  are  the  brains  and 
brawn  of  one  of  the  greatest  industries  in  the  world,  without 
sowing  seeds  of  good.  The  gas  business,  as  you  all  know,  and 
as  Mr.  OXeary  has  aptly  said,  manufactures  a  commodity 
which  is  now  a  necessity,  furnishing  light,  warmth  and  the 
best,  most  economical  and  efficient  fuel  in  the  world.  It  is 
best,  most  economical  and  most  efficient  for  all  of  those  pur- 
poses. 

We  have  no  competitors,  excepting  ourselves.  Our  own 
belief  in  gas  is  that  which  will  make  us  succeed  in  building 
up  our  business — not  to  what  it  should  be  by  natural  growth, 
but  to  what  it  is  bound  to  be  by  our  enthusiastic  efforts.  These 
men  around  us  to-day  are  the  men  who  have  made  the  gas 
business  what  it  is  to-day,  they  and  their  predecessors.  They 
owe  to  their  predecessors  what  they  are  to-day,  because  it  has 
been  a  progressive  evolution  and  growth  through  the  hundred 
years  of  our  business  to  the  present  status,  when  we  are  on 
the  threshold  of  placing  gas  where  it  belongs  and  where  it  will 
stay. 

Gentlemen,  we  owe  Mr.  OXeary  our  heartfelt  thanks  for 
his  kindly  greeting,  and  in  a  simple  way  I  have  tried  to  ex- 
press them  to  him,  and  I  feel  sure  you  join  with  me  when  I 
say,  that  we  appreciate  his  taking  the  time  from  his  business 
this  morning  to  come  here  to  greet  us,  that  we  thank  him  from 
our  hearts.     (Applause.) 

The  President:  The  next  business  in  order  is  the  report 
of  the  Board  of  Directors,  which  the  Secretary  will  now  read. 


REPORT*  OF  THE  BOARD  OF  DIRECTOR^. 

Meetings  were  held  November  ii,  December  9,  1915;  Jan- 
uary 13,  February  10,  March  23,  May  11,  September  14,  and 
October  16,  1916.  All  of  these  meetings  were  held  at  the  In- 
stitute headquarters,  except  those  of  March  23  and  October 
16,  which  were  held  in  Chicago. 

The  meetings  have  been  fully  reported  in  the  Gas  Institute 
News  with  statements  of  the  business  of  importance  as  trans- 
acted. 

Larger  quarters  have  been  leased  and  are  occupied  by  the 
Institute.  In  May  the  Directors  voted  the  appointment  of  an 
Assistant  Secretary  at  a  salary  of  $2,000.00  per  annum. 

The  Directors  have  approved  the  following  reports : 

Secretary  and  Treasurer. 

Technical  Committee. 

Public  Relations  Committee. 

The  Committee  Reports  and  Papers  to  be  read  at  this 
Meeting. 

At  the  March  meeting  of  the  Board,  the  possible  union  of 
the  Institute  and  the  National  Commercial  Gas  Association 
was  discussed,  and  referred  to  the  Committee  on  Revision  of 
the  Constitution,  Mr.  Herman  Russell,  Chairman.  This  was 
followed  by  conferences  and  correspondence,  and  further  dis- 
cussion of  the  subject  at  the  Directors'  meeting  in  July,  at 
which,  unfortunately,  Mr.  Russell  was  unable  to  be  present. 
His  subsequent  illness,  and  other  contributing  circumstances, 
leave  the  matter  in  abeyance  and  without  definite  progress  to 
report. 

The  Institute  has  made  a  new  affiliation  agreement  with  the 
Illinois,  Iowa  and  Wisconsin  Gas  Associations,  and  has  made 
affiliation  agreements  with  the  New  England  Association  of 
Gas  Engineers,  the  New  Jersey  State  Gas  Association,  the 
Pennsylvania  Gas  Association,  the  Southern  Gas  Association, 
the  Indiana  Gas  Association  and  the  Michigan  Gas  Associa- 
tion.   There  are  now  eighty-four  affiliate  members  of  the  In- 


stitute,  and  nine  affiliated  associations  now  have  representa- 
tives on  the  Board  of  Directors. 

W11.LIAM  E.  McKay,  Geo.  G.  Ramsdeli., 

President.  Secretary. 

The  President  :  You  have  heard  the  report  of  the  Board 
of  Directors.    What  is  your  pleasure? 

Mr.  a.  E.  F0RSTAI.1. :  Mr.  President,  I  move  it  be  accepted 
and  spread  on  the  minutes. 

(The  motion  prevailed.) 

The  President  :  The  next  business  is  the  report  of  the 
Secretary  and  Treasurer. 

The  Secretary:  Mr.  President,  the  report  of  the  Sec- 
retary and  Treasurer,  which  embodies  also  the  report  of  the 
Membership  Committee,  has  been  printed,  and  is  in  the  hands 
of  the  various  members,  so  that  I  presume  there  is  no  neces- 
sity for  reading  it. 

REPORT  OF  THE  SECRETARY  AND  TREASURER. 


Report  of  Committee  on  Securing  New  Members. 

The  list  of  new  members  elected  during  the  year  has  been 
as  follows: 

On  the  March  ballot — 

Active    .' .   12 

Associate    5 

Junior    5 

—  22 
On  the  September  ballot — 

Active    79 

Associate    11 

Junior    18 

—  108 

Total    130 

Carroli*  M11.LER,  Chairman, 

March  Bali^ot,  1916. 
Active. 
Alden,  Charles  Arthur,  Assistant  Auditor,  Boston  Consoli- 
dated Gas  Company,  iii  Devonshire  St.,  Boston,  Mass. 


Baker,  Frank  J.,  Vice-President,  Public  Service  Company  of 
Northern  Illinois,  Room  1320,  y2  West  Adams  St.,  Chi- 
cago, 111. 

Dodds,  Caryl  J.,  General  Manager,  Citizens'  Light,  Heat  & 
Power  Co.,  5  East  8th  St.,  Lawrence,  Kansas. 

Hays,  Victor  Alden,  President,  and  Auditor  for  Receivers, 
Kansas  Natural  Gas  Company,  P.  O.  Box  465,  Independ- 
ence, Kansas. 

Heckert,  Oscar  Harbaugh,  Secretary  and  General  Manager, 
York  Gas  Company,  York,  Pa. 

Munroe,  Charles  A.,  Vice-President,  Public  Service  Company 
of  Northern  Illinois,  1310  Edison  Bldg.,  Chicago,  111. 

Nichols,  Walter  E.,  Superintendent,  Northern  Indiana  Gas  & 
Electric  Co.,  Plymouth,  Ind. 

Nickerson,  Harry  Levin  R.,  Assistant  to  Superintendent,  New 
England  Gas  &  Coke  Co.,  Everett,  Mass. 

Raymond,  Charles  Abel,  Assistant  to  Superintendent,  New 
England  Gas  &  Coke  Co.,  Everett,  Mass. 

Reed,  David  A.,  Manager,  Water  &  Light  Dept.,  Division  of 
Public  Utilities,  City  of  Duluth,  Minn. 

Weisser,  Frank  Ludwig,  Superintendent  Gas  Dept.,  San  An- 
tonio Gas  &  Electric  Co.,  305  East  Houston  St.,  San  An- 
tonio, Texas. 

Wilbur,  Monroe  Elmer,  Auditor,  Boston  Consolidated  Gas 
Company,  iii  Devonshire  St.,  Boston,  Mass. 

Associate. 

DifFenderffer,  Charles  H.,  President,  Blair-Parke  Coal  &  Coke 
Co.,  Real  Estate  Trust  Bldg.,  Philadelphia,  Pa. 

McBride,  Russell  Smith,  Associate  Chemist,  Bureau  of  Stand- 
ards, Washington,  D.  C. 

Miller,  Walter  Edward,  Division  Engineer,  Railroad  Commis- 
sion of  Wisconsin,  1719  Madison  St.,  Madison,  Wis. 

Smyser,  Albert  Ernest,  Engineer  of  Refractories,  H.  Koppers 
Company,  511  Wood  St.,  Pittsburgh,  Pa. 

Weber,  Hans  F.,  Operating  Engineer,  Didier-March  Company, 
Perth  Amboy,  N.  J. 
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Junior. 

Anderson,  Arthur  Henry,  Cadet  Engineer,  St.  Paul  Gas  Light 
Co.,  121  Iglehart  St.,  St.  Paul,  Minn. 

Baker,  John  Rea,  Student  Engineer,  Haverhill  Gas  Light  Co., 
28  Washington  Square,  Haverhill,  Mass. 

Bond,  Frederick  Almon,  Cadet  Engineer,  Philadelphia  Subur- 
ban Gas  &  Electric  Co.,  Coke  Ovens,  Chester,  Pa. 

Smythe,  Charles  W.,  Manufacturing  Dept.,  Public  Service 
Gas  Co.,  446  Market  St.,  Newark,  N.  J. 

Wood,  William  Maxwell,  Local  Manager,  Pacific  Power  & 
Light  Co.,  Lewiston,  Idaho. 

Transfers  to  Active. 

Porter,  Roland  Goodwin,  Engineer,  Rockford  Gas  Light  & 
Coke  Co.,  Gas  Works,  Rockford,  111. 

Smith,  Oliver  Hobson,  Assistant  Superintendent,  New  Am- 
sterdam Gas  Company,  Ravenswood  Works,  Long  Island 
City,  L.  I.,  N.  Y. 

Whipple,  Robert  Hoadley,  Assistant  Engineer,  American  Gas 
Company,  West  Washington  Square,  Philadelphia,  Pa. 

White,  William  Morse,  Superintendent  Coke  Oven  Dept., 
Philadelphia  Suburban  Gas  &  Electric  Co.,  Coke  Ovens, 
Chester,  Pa. 

S^PT^MBKR  Ballot,  1916. 

Active. 

Almert,  Harold,  Consulting  Engineer,  209  S.  La  Salle  St., 
Chicago,  111. 

Bartel,  Emil  Joseph,  Supt.  Meter  Repair  Dept.,  Brooklyn 
Union  Gas  Company,  62  Twelfth  St.,  Brooklyn,  N.  Y. 

Bigelow,  William  Russell,  Chief  Chemist,  Coal  Products  Mfg. 
Co.,  Joliet,  111. 

Blanquier,  Juan,  Chief  Engineer,  Santiago  Gas  Co.,  San  Mig- 
uel 72,  Santiago,  Chile. 

Blossom,  Francis,  Member  Firm,  Sanderson  &  Porter  (Engi- 
neers), 52  William  St.,  New  York,  N.  Y. 

Boardman,  Clark  Clinton,  Supt.  of  Distribution,  Western 
United  Gas  &  Electric  Co.,  Aurora,  111. 


Brandii,  Henry  Edward,  Treasurer  and  General   Manager, 

Citizens'  Gas,  Electric  &  Heating  Co.,  Mount  Vernon,  111. 
Bratton,  Samuel  Connor,  Commercial  Manager,  Portland  Gas 

&  Coke  Co.,  5th  and  Yamnill  Sts.,  Portland,  Ore. 
Bulfin,  John  F.,  Auditor,  Laclede  Gas  Light  Co.,  1017  Olive 

St.,  St.  Louis,  Mo. 
Byrnes,  P.  V.,  President  and  General  Manager,  United  Gas  & 

Fuel  Co.,  72  James  St.,  N.,  Hamilton,  Ontario,  Can. 
Cardell,  R.  C,  Manager,  Billings  Gas  Co.,  Billings,  Montana. 
Carlson,  Carl  Ira,  District  Manager,  Western  United  Gas  & 

Electric  Co.,  642  N.  Ashland  Ave.,  La  Grange,  111. 
Chase,  Seth  Killian,  Statistician,  Peoples  Gas  Light  &  Coke 

Co.,  122  S.  Michigan  Ave.,  Chicago,  111. 
Choate,  Robert  R.,  Manager,  Spokane  Gas  &  Fuel  Co.,  25 

Monroe  St.,  Spokane,  Wash. 
Curry,  George  Herbert,  Purchasing  Agent,  Laclede  Gas  Light 

Co.,  nth  and  Olive  Sts.,  St.  Louis,  Mo. 
Curtin,  J.  M.,  Chief  Clerk,  Application  Dept.,  Laclede  Gas 

Light  Co.,  1017  Olive  St.,  St.  Louis,  Mo. 
Dawson,  George  H.,  General  Supt.,  Gas  Dept.,  Springfield  Gas 

&  Electric  Co.,  400  E.  Monroe  St.,  Springfield,  111. 
Denman,  B.  J.,  Asst.  General  Manager,  United  Light  &  Rail- 
ways Co.,  125  West  Third  St.,  Davenport,  Iowa. 
Dezendorf,  Richard  Lee,  Supt.  Meter  &  Stove  Dept.,  New 

Amsterdam  Gas  Co.,  405  East  42d  St.,  New  York,  N,  Y. 

Dodd,  George  D.,  District  Supt.,  Laclede  Gas  Light  Co.,  4650 
Labadie  Ave.,  St.  Louis,  Mo. 

Edmund,  Harvey  William,  Commercial  Agent,  Western 
United  Gas  &  Electric  Co.,  Aurora,  111. 

Farrar,  Harry  L.,  Engineer,  Southern  Illinois  Gas  Co.,  Mar- 
ion, 111. 

Fleischhauer,  Fred'k  J.,  Assistant  Engineer,  Henry  I.  Lea, 
Consulting  Gas  Engineer,  1352  Peoples  Gas  Bldg.,  Chi- 
cago, 111. 

Garrity,  Edward,  District  Manager,  Western  United  Gas  & 
Electric  Co.,  11 1  East  Front  St.,  Wheaton,  111. 
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Goodnow,  Albert  C,  General  Supt.  North  Shore  Gas.  Co., 

Waukegan,  111. 
Gray,  Carroll  E.,  Jr.,  Manager,  Boise  Gas  Light  &  Coke  Co., 

Boise,  Idaho. 
Harsh,  J.  E.,  General  Manager,  Salina  Light,  Power  &  Gas 

Co.,  Salina,  Kansas. 
Henderson,  Curtis  L.,  Chief  Engineer,  Hale  Gas  Company, 

Neodesha,  Kansas. 
Hodgson,  Harry  Ellsworth,  Asst.  to  Supt.,  United  Gas  Im- 
provement Co.,  Point  Breeze  Gas  Works,  Philadelphia, 

Pa. 
Hopper,  Thomas  B.,  Supt.  West  Station,  Washington  Gas 

Light  Co.,  413  Tenth  St.,  N.  W.,  Washington,  D.  C. 
Jefferis,  Charles  A.,  Gen'l  Supt.,  Consumers  Gas  Company, 

269  Front  St.,  East  Toronto,  Ont.,  Canada. 
Kister,  Hannie  J.,  Manager  New  Business,  Los  Angeles  Gas 

&  Electric  Corporation,  645  S.  Hill  St.,  Los  Angeles,  Cal. 
Knabe,  Albert,  Supt.  in  Distribution  Dept.,  Laclede  Gas  Light 

Co.,  1017  Olive  St.,  St.  Louis,  Mo. 
Learned,  John  G.,  Asst.  to  Vice-Prest.,  Public  Service  Co.  of 

N.  111.,  Room  13 10,  West  Adams  St.,  Chicago,  111. 
Lewis,  William  E.,  Vice-Prest.,  Utica  Gas  &  Electric  Co.,  222. 

Genesee  St.,  Utica,  N.  Y. 
Lohmeyer,  Harry  Bemhard,  Chief  Efficiency  Dept.,  Consoli- 
dated Gas,  Electric  Light  &  Power  Co.,  Lexington  &  Lib- 
erty Sts.,  Baltimore,  Md. 
Lynch,  Eugene  P.,  Chief  Clerk,  Clearing  House  Division,  Acct. 

Dept.,  Laclede  Gas  Light  Co.,  nth  &  Olive  Sts.,  St.  Louis, 

Mo. 
Macdonald,  Robert  B.,  General  Manager,  Fort  Dodge  Gas  & 

Electric  Co.,  Fort  Dodge,  Iowa. 
McArthur,  John  A.,  Secretary  &  Treasurer,  Hartford  City 

Gas  Light  Co.,  565  Main  St.,  Hartford,  Conn. 
McCleary,  William,  Supt.,  New  York  &  Richmond  Gas  Co., 

1314  New  York  Ave.,  Rosebank,  S.  I.,  N.  Y. 
McLeod,  James  E.,  Comptroller,  Laclede  Gas  Light  Co.,  nth 

&  Olive  Sts.,  St.  Louis,  Mo. 
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Mange,  J.  I.,  President,  Kentucky  Public  Service  Co.,  43  Ex- 
change Place,  New  York,  N.  Y. 

Meloney,  Charles  Wesley,  Asst.  Engr.,  Henry  I.  Lea,  Con- 
sulting Gas  Engineer,  Peoples  Gas  Bldg.,  Chicago,  111. 

Mendez,  Abner  John,  Supt's.  Asst.,  Holder  Distribution  Dept., 
Brooklyn  Union  Gas  Co.,  176  Remsen  St.,  Brooklyn, 
N.  Y. 

Montgomery,  George  A.,  Vice-President  &  General  Manager, 
Lincoln  Gas  &  Electric  Light  Co.,  Lincoln,  Nebr. 

Murdock,  W.  J.,  General  Foreman,  Coal  Products  Mfg.  Co., 
Joliet,  111. 

Murphy,  Wm.  J.,  District  Supt.,  Laclede  Gas  Light  Co.,  2655 
Adams  St.,  St.  Louis,  Mo. 

Murray,  Edward  S.,  Supt.,  Inspection  &  Maintenance  Dept., 
Laclede  Gas  Light  Co.,  4205  Flad  Ave.,  St.  Louis,  Mo. 

NichoUs,  Charles  J.,  Superintendent,  Laclede  Gas  Light  Co., 
2801  Gravois  Ave.,  St.  Louis,  Mo. 

Noble,  Jay  A.,  Superintendent  Gas  Dept.,  Lockport  Light, 
Heat  &  Power  Co.,  28  High  St.,  Lockport,  N.  Y. 

Owens,  John  Henry,  Supt.  of  Underground  Work,  Western 
United  Gas  &  Electric  Co.,  871  Highland  Ave.,  Elgin,  111. 

Paterson,  Albert  B.,  General  Manager,  Meridian  Light  &  Rail- 
way Co.,  Meridian,  Miss. 

Patterson,  Fred'k  H.,  Assistant  Auditor,  Rochester  Railway 
&  Light  Co.,  34  Clinton  Ave.,  N.,  Rochester,  N.  Y. 

Pease,  Luther  M.,  Manager,  Peoples  Lighting,  Heating  & 
Power  Co.,  16  Depot  Square,  Barre,  Vt. 

Pipkin,  Humphrey  H.,  General  Foreman  Distribution  Dept., 
Laclede  Gas  Light  Co.,  2801  Gravois  Ave.,  St.  Louis,  Mo. 

Robinson,  Frank  Ellsworth,  District  Manager,  Western  United 
Gas  &  Electric  Co.,  36  Lincoln  Way,  Aurora,  111. 

Rogers,  Linies  Boswick,  Superintendent,  Lansing  Fuel  &  Gas 
Co.,  Lansing,  Mich. 

Russell,  Walter  Marvin,  Manager,  Emporia  Gas  Co.,  Em- 
poria, Kansas. 

Savage,  George  W.,  Supt.  of  Distribution,  Philadelphia  Sub- 
urban Gas  &  Electric  Co.,  Chester,  Pa. 


12 

Schafer,  Fred'k  J.,  Supt.  Southern  California  Gas  Co.,  609 
Garland  Bldg.,  Los  Angeles,  Cal. 

Smith,  Fred'k  M.,  Supt.  Distribution,  Public  Service  Gas  Co., 
249  E.  4th  St.,  Plainfield,  N.  J. 

Stitzer,  Ralph  Bourquin,  Superintendent,  Spokane  Gas  &  Fuel 
Co.,  Spokane,  Wash. 

Taylor,  Edward  Hamilton,  Fuel  &  Gas  Engineer,  645  Rook- 
ery Bldg.,  Chicago,  111. 

Terradell,  William  Francis,  Supt.  of  Distribution,  Public  Serv- 
ice Gas  Co.,  61  Hamilton  St.,  Somerville,  N.  J. 

Tossell,  Albert  L.,  Supt.  Application  Dept.,  Peoples  Gas  Light 
&  Coke  Co.,  163s  Peoples  Gas  Bldg.,  Chicago,  111. 

Vance,  Samuel  Miller,  General  Manager  and  Treasurer,  Bris- 
tol Gas  &  Electric  Co.,  615  State  St.,  Bristol,  Va.-Tenn. 

Vilven,  Fred.  W.,  District  Manager,  Western  United  Gas  & 
Electric  Co.,  Batavia,  111. 

Von  Gemmingen-Hornberg,  Wm.  G.,  Supt.  Mfg.  Dept., 
Brockton  Gas  Light  Co.,  46  Centre  St.,  Brockton,  Mass. 

Wallace,  Cylon  Wilson,  General  Manager,  Niagara  Light, 
Heat  &  Power  Co.,  16  Young  St.,  Tonawanda,  N.  Y. 

Way,  Albert  L.,  Supt.  of  Distribution,  Public  Service  Gas  Co., 
South  Amboy,  N.  J. 

Weeks,  Harvey  E.,  District  Manager,  Western  United  Gas  & 
Electric  Co.,  Joliet,  111. 

Wehrle,  George,  Asst.  Supt.,  Gas  Dept.,  Denver  Gas  &  Elec- 
tric Co.,  900  Fifteenth  St.,  Denver,  Colo. 

Wetlaufer,  Ervin  Hudson,  Asst.  Engr.,  Henry  I.  Lea,  Con- 
sulting Gas  Engineer,  1352  Peoples  Gas  Bldg.,  Chicago, 
111. 

Wheeler,  Hugh  Flower,  General  Manager,  Hattiesburg  Trac- 
tion Co.,  Hattiesburg,  Miss. 

Whitted,  Thomas  B.,  Mechanical  Engineer,  11 00  Realty  Bldg., 
Charlotte,  N.  C. 

Willien,  Leon  John,  Jr.,  Chemical  Engineer,  Charles  H.  Ten- 
ney  &  Co.,  201  Devonshire  St.,  Boston,  Mass. 

Willett,  William  Marble,  Assistant  General  Manager,  West- 
em  United  Gas  &  Electric  Co.,  341  Spruce  St.,  Aurora, 
111. 
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Wool  folk,  Wm.  Gordon,  Chicago  Manager,  Sanderson  &  Por- 
ter, Engineers,  y2  West  Adams  St.,  Chicago,  111. 

Workman,  D.  M.,  District  Manager,  Western  United  Gas  & 
Electric  Co.,  Woodstock,  111. 

Associate. 

Cavender,  John  H.,  Vice-President,  Chicago  Retort  &  Fire- 
brick Co.,  208  La  Salle  St.,  Chicago,  111. 

Davis,  William  Walley,  Manager,  Coke  Oven  Dept.,  By-Prod- 
ucts  Coke  Corp.,  1501  McCormick  Bldg.,  Chicago,  111. 

Griffith,  David  M.,  Mechanical  &  Gas  Engineer,  Otto  Coking 
Co.,  6  Church  St.,  New  York,  N.  Y. 

Hibbard,  Robert  Leonard,  Asst.  Manager  and  Gas  Engineer, 
Riter-Conley  Mfg.  Company,  Pittsburgh,  Pa. 

Lamb,  F.  Karl,  Manager,  Lamb  Construction  Co.,  Marion,  111. 

Lemke,  Frank  Alexander,  General  Manager,  Secretary  and 
Treasurer,  Humphrey  Company,  Div.  of  Ruud  Mfg.  Co., 
Kalamazoo,  Mich. 

McKean,  Norton,  Asst.  Supt.,  Nathaniel  Tufts  Meter  Co.,  455 
Commercial  St.,  Boston,  Mass. 

Miles,  Eugene  Carpenter,  Editor,  American  Gas  Light  Jour- 
nal, 42  Pine  St.,  New  York,  N.  Y. 

Porter,  Horace  C,  Chemical  Engineer,  H.  Koppers  Company, 
511  Wood  St.,  Pittsburgh,  Pa. 

Russell,  Norman  F.  S.,  General  Sales  Manager,  United  States 
Cast  Iron  Pipe  &  Foundry  Co.,  1421  Chestnut  St.,  Phil- 
adelphia, Pa. 

Willson,  S.  TuUy,  General  Manager,  Improved  Appliance  Co., 
455  Kent  Ave.,  Brooklyn,  N.  Y. 

Junior, 
Battin,  Henry  Weston,  Assistant  to  Superintendent,   Public 

Service  Gas  Co.,  446  Market  St.,  Newark,  N.  J. 
Baty,  Frederick,  Assistant  Superintendent  Works,  Easton  Gas 

and  Electric  Co.,  212  N.  Front  St.,  Easton,  Pa. 
Dowley,  Edwin,  Inspector,  Laclede  Gas  Light  Co.,  919-A.,  So. 

Taylor  Ave.,  St.  Louis,  Mo. 
Gardner,  Ralph  Russell,  Engineer's  Assistant,  Old  Colony  Gas 

Co.,  Weymouth,  Mass. 
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Howell,  Francis  Kitchell,  Cadet  Engineer,  Coal  Products  Mfg. 
Co.,  Joliet,  111. 

Latham,  Frank  William,  Superintendent,  Alexandria  Gas 
Works,  200  Prince  St.,  Alexandria,  Va. 

Laudlaw,  Samuel  A.,  General  Foreman,  Fitting  Dept.,  La- 
clede Gas  Light  Co.,  11 36  N.  Kingshighway,  St.  Louis, 
Mo. 

McElevey,  James,  General  Fitter  Foreman,  Laclede  Gas  Light 
Co.,  1 136  N.  Kingshighway,  St.  Louis,  Mo. 

Morrissey,  James  J.,  Chemist,  Philadelphia  Suburban  Gas  and 
Electric  Co.,  Coke  Ovens,  Chester,  Pa. 

Nies,  H.  O.,  General  Street  Foreman,  Distribution  Dept.,  La- 
clede Gas  Light  Co.,  1940  Louisiana  Ave.,  St.  Louis,  Mo. 

Rhodes,  Lewis  B.,  Jr.,  Assistant  Superintendent,  Henrico 
County  Gas  Co.,  900  North  Ave.,  Richmond,  Va. 

Saylor,  Rayford  Clark,  Secretary,  Hagerstown  Light  &  Heat 
Co.,  86  West  Washington  St.,  Hagerstown,  Md. 

See,  Milton,  Jr.,  Superintendent's  Assistant,  Brooklyn  Union 
Gas  Company,  556  Kent  Ave.,  Brooklyn,  N.  Y. 

Staniford,  Robert  Hutson,  Superintendent's  Assistant,  Brook- 
lyn Union  Gas  Company,  556  Kent  Ave.,  Brooklyn,  N.  Y. 

Stirzel,  Jacob  Wm.,  Jr.,  Cadet  Engineer,  United  Gas  Improve- 
ment Co.,  Point  Breeze  Gas  Works,  Philadelphia,  Pa. 

Swearingen,  Henry  Grady,  Superintendent  Distribution,  Gas 
Dept.,  Evansville  Public  Service  Co.,  124  Upper  Second 
St.,  Evansville,  Ind. 

White,  Lester  Marius,  Assistant  Engineer,  Henry  I.  Lea,  Con- 
sulting Gas  Engineer,  4727  Drexel  Blvd.,  Chicago,  111. 

Williams,  Joseph  A.,  Inspector  of  High  Pressure  Manholes 
and  Valves,  Laclede  Gas  Light  Co.,  1017  Olive  St.,  St. 
Louis,  Mo. 

Transfer  to  Associate. 

Grant,  Albert  W.,  Jr.,  Operating  Dept.,  H.  Koppers  Company, 
511  Wood  St.,  Pittsburgh,  Pa. 

Transfers  to  Active, 

Cheeseman,  Clyde  Edward,  Superintendent's  Assistant,  Brook- 
lyn Union  Gas  Co.,  556  Kent  Ave.,  Brooklyn,  N.  Y. 


15 

Field,  Horace  Hopkins,  Engineer,  Sanderson  and  Porter,  *j2 
West  Adams  St.,  Chicago,  111. 

Greene,  Ra)miond  Lewis,  Assistant  Superintendent,  Brooklyn 
Union  Gas  Co.,  556  Kent  Ave.,  Brookl)m,  N.  Y. 

Harris,  Alan  H.,  Jr.,  Superintendent,  Coal  Products  Mfg.  Co., 
Joliet,  111. 

Killgore,  James  N.,  Engineer,  Bergen  Division,  Public  Serv- 
ice Gas  Co.,  Hackensack,  N.  J. 

Osborne,  Willard  B.,  General  Manager,  Lowell  Gas  Light  Co., 
46  Mansur  St.,  Lowell,  Mass. 

M^MB^RSHip  Report. 

Total  membership  September  i,  1916 1,546 

Gain  by  election 130 

Gain  by  reinstatement  2 

132 

Members  deceased  14 

Members  resigned   62 

Members  dropped  for  non-payment  of  dues 34 

Members  elected,  but  did  not  qualify 3 

Junior  Members  transferred  to  Associate 1 

Junior  Members  transferred  to  Active 10 

II 

Treasurer's  Report. 
Captain  Wm.  E.  McKay,  President,         September  29,  1916. 
American  Gas  Institute, 

29  West  39th  St.,  New  York  City. 
Dear  Sir: 

I  have  the  honor  to  report  that  I  have  audited  the  accounts 
of  the  American  Gas  Institute  for  the  period  of  twelve  months 
ended  August  31,  1916,  and  have  found  the  same  to  be  correct. 
I  verified  that  the  receipts  for  the  year  as  shown  by  the 
cash  book  had  been  deposited  in  the  bank;  that  all  disburse- 
ments have  been  duly  authorized  and  were  covered  by  prop- 
erly approved  vouchers;  and  further  tested  the  correctness 
of  the  payments  by  examining  certain  of  the  venders'  invoices. 
A  certificate  was  obtained  from  the  bank  confirming  the  bal- 
ance on  deposit  as  shown  by  your  records  as  of  August  31, 
1916.  The  petty  cash  on  hand  was  counted  and  found  to  be 
correct.  Very  truly  yours, 

Chester  P.  Child,  Certified  Public  Accountant. 
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SCHEDULE  "A."— Statement  o^  Assets  and  Liabiuties. 

As  of  August  31,  1916. 

Assets. 

Cash  in  bank  and  on  hand $  3i325.oo 

Unpaid  dues:  1914  1915  1916 

$320.00    $970.00    $2,922.50 
Less  reserve   320.00      320.00        480.00 


650.00      2442.50  3,092.50 

Unpaid  subscriptions  and  sales 467.55 

Inventory  of  publications  and  merchandise  on  hand   (book 

value)    i3i393-37 

Film  (book  value)    300.00 

Furniture  and  fixtures  (purchased  in  1916) .240.33 


Total  assets  $20,818.75 

Liabilities, 

Accounts  payable  $     281.24 

Dues  received  in  advance 130.00 

Liability  for  unearned  subscriptions: 

Gas  Institute  News $1,112.22 

Abstracts    51569 


Surplus : 

Balance  per  books  of  September  i,  1915 $12,352.31 

Net  income  for  year  (Schedule  "B") 6,427.29 


1,627.91 


Balance  August  31,  1916 18,779.60 


$20,818.75 


SCHEDULE  "B."— Statement  ov  Income  and  Expenses. 

For  the  Period  of  Twelve  Months  Ended  August  31,  1916. 

Income. 

Dues :    Active   $16,845.00 

Associate   3.330.00 

Junior    1,462.50 

Affiliate   168.00 


21,805.50 

Less:    Reserve  for  delinquent  dues $480.00 

Remitted  for  resignations 668.75 

Remitted  for  deaths 112.50 

1,261.25 

$20,544.25 

Initiation  fees  490.00 

Income  from  sales,  etc.  (Schedule  "C") 1,902.19 

Deficiency  fund   f        380.00 

Collective  Gas  Exhibit  surplus 155-77 

Badges    22.25 

Interest  on  bank  balances 219.45 

Miscellaneous  income 6.25 


Total  income $23,729.16 
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Expenses, 
OfRce  expenses : 

Salaries    $6^46.61 

Rent  of  office  and  storeroom 1,980.72 

Printing  and  supplies 462.98 

Postage  289.09 

Telephone  and  telegraph 150.17 

Expressage  and  parcel  post 124.57 

Moving  expense  77-99 

Insurance    50.20 

Library    28.00 

Miscellaneous    289.99 


$  9.800.32 


Meetings  and  Committees : 

Directors  meetings $614.05 

Committee  expenses  425.80 

Meeting  expenses  318.65 

Technical  Committee  expenses 271.77 

1,630.27 

Appropriation  to  Educational  Fund 500.00 

Dues  to  other  Societies 60.00 

Members :    News   $1,167.86 

Proceedings    3,504.42 


4,672.28 


Total  expenses  $16,662.87 

Net  income  for  year $  7,057.29 

Deduct :    Dues  for  prior  years : 

Reserve  for  delinquents $640.00 

Dues  remitted,  resigned 100.00 

Dues  remitted,  deaths 30.00 


770.00 
Less,  collections  applying  to  prior  years 140.00 


630.00 


Transferred  to  surplus $  6,427.29 

SCHEDULE  "C."— Detaii,s  of  Income  From  Saws,  Etc 

Sales               Cost  of  sales  Profit 

Gas  Institute  News $2,734.68           $1,601.11  $1,133.57 

Bulletin  of  Abstracts 1,587.64             1,405.48  182.16 

Proceedings    401.00                279.72  121.28 

Advance  papers  31355                175-39  138.16 

Pipe  standards  47.93                   8.40  39.53 

Uniform  System  of  Accounting       114.50                 33.99  80.51 

Merchandise    621.26               575-98  45.28 

Film  180.00                 18.30  161.70 


Total $6,000.56  $4,098.37  $1,902.19 

2 
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Statement  ot  Outstanding  Accounts. 

Delinquents  for  one  year's  dues,  ending  August  31,  1916. 

Active,        82  @  $15.00    $1,230.00 

I  @      5.00  (Balance)   5.00 

Associate,    9@    15.00    .^ i3S.oo 

Junior,        19  @      7.50    142.50 

$1,512.50 

Delinquent  for  two  year's  dues,  1916  and  191 5. 

Active,        49  @  $25.00    $1,225.00 

i@    10.00  (191 5  dues)   10.00 

Associate,    3  @    25.00    75.00 

Junior,        22  @      7.50    275.00 

$1,58500 

Delinquent  for  three  year's  dues,  1916,  1915  and  1914. 

Active,        27  @  $35.00    $  945.00 

Associate,    i  @    35.00    35-00 

Junior,  8  @     17.50    140.00 

$1,120.00 

$4,217.50 
Owing  for  Bulletin  of  Abstracts 65.00 

Unpaid  miscellaneous  sales 82.05 

Unpaid  Proceedings  subscriptions 1 12.50 

Owing  for  News  subscriptions 208.00 

$4,685.05 
Cash  received  on  above  Outstanding  Accounts  since 
September  i. 

Cash  received  on  Abstract  subscriptions  $    5.00 

Cash  received  on  Proceedings  subscriptions    45-00 

Cash  received  on  News  subscriptions  200.00 

Cash  received  on  miscellaneous  merchandise  sales      45.43 

Cash  received  on  outstanding  dues   245.00 

540.43 

$4,144.62 

Secretary's  Report  on  Proceedings. 

Volumes  I,  II,  III,  IV,  V,  VI,  and  VII. 

In  stock  September  i,  1915 1,612 

Sent  out  and  sold  during  year 22 

In  stock  September  i,  1916 1,590 

Volume  VIII. 

In  stock  September  1,1915 404 

Sent  out  and  sold  during  year 7 

In  stock  September  i,  1916 397 
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Volume  IX. 

In  stock  September  i,  1915 355 

Sent  out  and  sold  during  year 19 

In  stock  September  i,  1916 336 

Volume  X. 

In  stock  454 

Sent  out  and  sold  during  year 14 

In  stock  September  i,  1916 440 

Ten  Year  Index. 

In  stock  600 

Sent  out  and  sold  during  year 16 

In  stock  September  i,  1916 584 

Badge  Rjeport. 

On  hand  September  i,  1914 1 18 

Sold  during  the  year 15 

On  hand  September  i,  1915 103 

Bought   2 

105 
Sold  during  the  year 7 

On  hand  September  i,  1916 98 

The  President  :  The  report  of  the  Secretary  and  Treas- 
urer is  before  the  meeting.    What  is  your  pleasure? 

Mr.  G.  H.  Waring  :    I  move  that  the  report  be  accepted. 
(The  motion  was  duly  seconded  and  carried.) 

The  President  :  The  report  of  the  Committee  on  Election 
of  New  Members. 

Mr.  Carroli.  M1LI.ER  (Aurora,  111.)  :  It  seems  I  have  two 
reports  .to  make.  I  have  no  report  for  this  committee  except 
what  the  Secretary  has  given  you.  But  I  might  say  this: 
That  in  reviewing  the  membership  of  this  Association,  of  all 
the  gas  companies  in  this  country,  I  do  not  believe  there  were 
over  40  per  cent,  represented  individually.  Many  of  these 
companies  are  controlled  by  parent  companies,  which  are  rep- 
resented ;  but  I  wish  to  emphasize  that  individually  there  were 
only  about  40  per  cent.    I  have  been  assisted  very  ably  by  the 
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Other  members  of  this  committee — I  think  there  are  about 
eighty.  They  did  very  good  work,  for  which  I  wish  to  thank 
them  now.  We  secured  one  hundred  and  thirty  new  members, 
but  from  very  few  new  companies.  For  instance,  one  company 
put  in  fifteen  or  twenty  members.  I  think  steps  should  be 
taken  to  secure  at  least  one  member  from  each  gas  company. 

The  President:  We  are  indebted  to  Mr.  Miller  and  his 
committee  for  the  excellent  and  successful  work  that  they 
have  prosecuted  on  behalf  of  the  Institute  in  the  past  year. 

Co-ordinate  with  this  subject,  it  will  now  be  opportune  to 
receive  the  report  of  the  Affiliation  Committee.  The  Chair- 
man, I  think,  is  not  here,  and  in  his  absence  Mr.  Barnes  will 
present  the  report  of  the  committee. 

Mr,  a.  M.  Barnes  (Cambridge,  Mass.) :  Mr.  Dutton,  the 
Chairman  of  the  Committee  on  Affiliation,  has  prepared  this 
report,  and  as  he  is  unable  to  be  present,  the  duty  of  reading 
it  to  you  falls  upon  me. 

REPORT  OF  AFFILIATION  COMMITTEE  OF  THE 

AMERICAN  GAS  INSTITUTE. 

Chicago,  111.,  October  17,  1916. 
Report  of  Affiliation  Committee, 

To  American  Gas  Institute. 
GENTI.EMEN : 

Your  Committee  has  continued  to  present  the  subject  of 
affiliation  to  various  State  and  District  Associations,  and  fav- 
orable consideration  and  action  has  been  secured  in  many  in- 
stances during  the  past  year. 

Southern  Gas  Association. 

In  our  report  last  year,  information  was  furnished  that  the 
Southern  Gas  Association  had  decided  to  affiliate,  but  that  the 
affiliation  agreements  had  not  been  executed  at  the  time  of 
our  Annual  Meeting. 

These  agreements  were  executed  early  in  the  present  Insti- 
tute year. 
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Wisconsin  Gas  Association. 

The  Wisconsin  Gas  Association  during  the  year  executed  a 
new  affiliation  agreement  under  the  191 5  revised  Constit^ution 
and  By-Laws  of  the  Gas  Institute,  and  by  the  payment  of  dues 
of  two  dollars  ($2.00)  for  each  of  their  members  who  were 
not  already  members,  have  provided  them  Affiliate  Member- 
ships in  the  Institute. 

New  Engi^and  Association  oi^  Gas  Engineers. 

The  New  England  Association  of  Gas  Engineers,  the  oldest 
gas  association  in  America,  acted  favorably  at  their  Annual 
Meeting,  and  executed  affiliation  agreements  with  the  Institute 
early  in  1916.  This  Association  covers  in  its  membership  the 
gas  interests  within  the  States  of  Maine,  New  Hampshire, 
Vermont,  Massachusetts,  Rhode  Island  and  Connecticut. 

Pennsyu'ania  Gas  Association. 

The  Pennsylvania  Gas  Association  has  taken  advantage  of 
the  opportunities  of  affiliation,  by  paying  the  annual  dues  of 
two  dollars  ($2.00)  for  all  the  members  of  their  Association 
who  were  not  members  of  the  Institute — thus  providing  all 
their  members  some  form  of  membership  in  the  Gas  Institute. 

Southwestern  Ei^ectricai,  and  Gas  Association. 

The  subject  of  affiliation  was  brought  to  the  attention  of 
the  Southwestern  Electrical  and  Gas  Association  at  their  1916 
sessions,  but  in  view  of  the  fact  that  the  Association  member- 
ship is  largely  made  up  of  those  representing  electric  light, 
power,  and  electric  railway  business,  it  was  deemed  advisable 
not  to  affiliate  with  the  Association  at  this  time. 

The  hope  was  expressed,  however,  that  in  the  future  some 
plan  might  be  arranged  whereby  the  gas  interests  of  the  Asso- 
ciation might  be  able  to  consider  the  matter  favorably,  inde- 
pendent of  the  Association. 

Indiana  Gas  Association. 

During  the  1916  annual  session  of  the  Indiana  Gas  Associa- 
tion the  matter  of  affiliation  was  presented  and  favorably  con- 
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sidered.     The  matter  was  referred  to  the  Directors  of  the 
Association  with  authority  to  act. 

At  a  meeting  of  their  Board  of  Directors  on  September  20, 
it  was  unanimously  voted  to  affiliate  with  the  Gas  Institute, 
and  the  affiliation  agreements  have  been  prepared  and  executed. 

Michigan  Gas  Association. 
The  subject  of  affiliation  was  presented  to  this  Association 
to  consider  at  their  meeting  held  in  September,  1916.  Favor- 
able action  was  taken,  and  the  Directors  were  authorized  to 
complete  details.  Affiliation  agreements  with  this  Association 
have  been  prepared  and  executed. 

Pacific  Coast  Gas  Association. 

The  subject  of  affiliation  was  also  presented  to  this  Asso- 
ciation at  their  Annual  Meeting,  and  we  hope  to  receive  favor- 
able report  in  due  time. 

Canadian  Gas  Association. 

We  felt  it  within  the  jurisdiction  of  our  Committee  to  ap- 
proach the  Canadian  Gas  Association  in  the  matter  of  affilia- 
tion, and  this  was  done  at  their  meeting  in  Quebec  on  August 
17,  1916. 

The  subject  was  favorably  received  by  the  Association  in 
their  sessions,  and  the  matter  referred  to  their  Executive  Com- 
mittee for  action.  We  have  since  prepared  affiliation  agree- 
ments for  this  Association,  and  the  impression  received  from 
their  officials  is  that  favorable  action  will  be  taken  by  them 
at  their  next  meeting,  to  be  held  in  a  few  months. 

Summary. 

The  several  gas  associations  mentioned  in  this  report,  in 
addition  to  the  New  Jersey  State  Gas  Association,  Iowa  Dis- 
trict Gas  Association,  and  the  Illinois  Gas  Association,  all  of 
which  were  previously  affiliated  with  the  Institute,  all  bear  evi- 
dence to  the  growing  sentiment  looking  to  active  co-operation 
among  the  gas  interests  of  the  various  sections  of  our  country. 

This  leaves  only  two  State  Associations  not  affiliated — with 
the  exception  of  the  Pacific  slope. 

By  the  representation  of  each  of  these  Associations,  through 
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a  Director  of  the  Board  of  Managers  of  the  Institute  they  are 
enabled  to  keep  in  touch  with  its  activities. 

It  is  a  hopeful  sign  pointing  to  a  realization  of  the  possibil- 
ities of  securing  a  standardization  of  regulations,  etc.,  in  our 
work. 

The  work  of  this  Committee  during  the  coming  year  should 
be  along  the  lines  of  seeking  the  co-operation  of  the  State  and 
District  Associations  by  encouraging  all  of  their  members  to 
take  at  least  an  Affiliate  Membership  in  the  American  Gas  In- 
stitute. 

This  will  enable  them  to  receive  the  Gas  Institute  News 
monthly,  keeping  them  advised  of  the  activities  of  the  gas  in- 
dustry. 

During  the  year  a  form  of  certificate  for  the  new  Affiliate 
Membership  has  been  prepared  and  issued  to  two  Associations 
having  all  their  members  affiliated. 

Respectfully  submitted, 
A.  M.  Barnes, 

Cambridge,  Mass.  ; 

E.  D.  Brewer, 

Atlanta,  Ga. ; 

F.  A.  Cressey,  Jr., 

Modesto,  Cal. ; 
J.  W.  Dunbar, 

New  Albany,  Ind. ; 

L.  R.  DuTTON,  Chairman, 

Wyncote,  Pa., 

The  President:  The  report  of  the  Committee  on  Affilia- 
tion is  before  the  meeting. 

Mr.  E.  H.  Earnshaw  (Newark,  N.  J.)  :  I  move  that  the 
report  of  the  Committee  be  accepted  and  spread  upon  the 
minutes ;  and  I  also  think  that  the  thanks  of  the  Institute  should 
be  presented  to  this  Committee  for  this  very  valuable  work. 
It  is  a  very  important  work,  and  its  benefits  to  the  Institute  are 
such  that  I  think  they  are  very  much  entitled  to  a  vote  of 
thanks.    I  move  that  such  be  given. 

(The  motion  was  duly  seconded  and  carried.) 
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The  President:  Mr.  Russell  will  take  the  chair.  You 
have  already  heard  in  the  report  of  your  Board  of  Directors 
that  Mr.  Russell's  absence  from  the  meeting  was  occasioned 
by  illness.  His  presence  is  occasioned  by  his  recovery.  (Ap- 
plause.) 

(Mr.  Herman  Russell  presided  as  Temporary  Chairman.) 

The  next  order  of  business,  I  believe,  is  the  President's  Ad- 
dress. 

ADDRESS  OF  PRESIDENT  WILLIAM  E.  McKAY. 

President  McKay  :  The  American  Gas  Institute  was 
formed  and  held  its  first  annual  meeting  in  this  city  in  1906. 
Then  the  world  was  at  peace  and  at  work  on  the  promotion 
of  civil  welfare,  the  advancement  of  industrial  efficiency,  and 
the  conservation  of  natural  resources  and  human  life.  Now 
the  world  is  at  war,  individual  and  local  interests  are  com- 
pletely subordinated  to  national  requirements,  military  neces- 
sities have  pre-emption,  and  for  many  years  there  has  endured 
a  colossal  and  unparalleled  wastage  of  property  and  human 
life.  The  diversion  of  national  activities  from  the  highways  of 
peace  into  the  channels  of  war,  and  the  cumulative  effects  of 
devastating  conflict  have  been  manifest  not  only  in  the  states 
at  war  but  everywhere  else  throughout  the  world.  Like  an 
earthquake  or  a  conflagration,  this  war  is  reducing  the  world's 
assets,  and  a  large  part  of  the  new  burden  must  be  borne  by 
the^  neutral  countries.  Each  day  brings  new  cause  for  the  re- 
adjustment of  our  outlook  made  necessary  by  the  progressive 
alteration  of  basic  conditions ;  and  not  even  the  restoration  of 
peace  will  allow  us  to  re-establish  the  ante-bellum  circum- 
stances of  labor  and  industry. 

The  experience  of  the  war  has  shown  that  gas  properties 
are  a  natural  asset  of  prime  military  value.  Modern  warfare 
requires  enormous  quantities  of  high  explosives ;  as  they  cannot 
be  stored  in  large  quantities,  the  capacity  to  manufacture  must 
exceed  the  possible  average  daily  consumption.  Gun-cotton 
and  smokeless  powder  are  made  by  nitrifying  cotton;  all  high 
explosives  are  made  by  nitrifying  toluol,  phenol,  and  other 
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by-products  of  gas  manufacture;  the  nitrifying  agent,  nitric 
acid,  can  be  readily  made  from  ammonia.  It  is  stated  that  in 
England  alone  the  present  daily  make  of  nitrate  of  ammonia 
is  600,000  pounds.  Many  hundreds  of  European  gas  com- 
panies are  now  recovering  benzol  and  toluol  for  use  in  high  ex- 
plosives. To  meet  the  extraordinary  demand,  by-product  coke 
oven  plants  in  the  United  States  will  this  year  produce  many 
millions  of  gallons  of  these  products. 

It  is  no  longer  sufficient  to  describe  the  process  of  gas  mak- 
ing as  the  destructive  distillation  of  coal;  on  the  contrary,  it 
is  a  process  of  conservation  that  places  us  in  the  van-guard  of 
this  praiseworthy  advancement.  Your  attention  is  directed  to 
two  notable  editorials  written  by  Past  Presidents  of  the  In- 
stitute, and  published  in  the  Gas  Institute  News  of  August  and 
September,  on  "Conservation  in  the  Gas  Industry,"  and  "Posi- 
tion of  the  Gas  Industry  in  the  Nation's  Scheme  for  Prepared- 
ness ;"  the  authors  respectively  recommend  the  appointment  of 
a  Committee  on  Conservation,  and  that  proper  representation 
be  made  by  the  Institute  before  the  Federal  officials  who  have 
to  decide  upon  the  $20,000,000  government  plant  for  the  pro- 
duction of  nitrates  for  munitions  of  war, — ^the  plant  to  be  use- 
ful in  the  manufacture  of  fertilizers  in  times  of  peace.  The 
Naval  Advisory  Board  have  already  collected  the  information 
as  to  gas  and  coke  plants  and  products;  and  it  is  incumbent 
upon  the  Institute  to  demonstrate  the  potential  economy  of 
fully  utilizing  these  existing  and  operative  manufacturing 
plants.  In  September,  the  Directors  requested  the  Public  Re- 
lations Committee  to  represent  the  Institute  before  the  officials 
having  authority  in  the  establishment  of  the  proposed  artificial 
nitrate  factory.  In  the  field  of  agriculture  our  ammonia  is 
now  serving  the  needs  of  peace ;  its  conversion  into  nitric  acid 
to  serve  the  needs  of  war  is  facile,  reasonable  and  economical. 

At  the  Richmond  meeting,  in  191 3,  the  President  stated: 
"The  most  important  condition  facing  the  gas  industry  to-day 
is  the  increasing  cost  of  materials  and  supplies,  including  ma- 
terials for  enrichment."  This  condition,  with  the  inclusion  of 
increasing  costs  for  capital  and  for  labor,  is  even  more  pressing 
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in  1916.  In  Italy,  in  France,  in  England,  in  Germany,  labor 
and  coal  are  scant,  the  selling  prices  of  gas  have  been  much 
increased,  extensions  and  construction  have  been  deferred  be- 
cause money  and  men  have  been  used  in  more  urgent  work, 
and  women  have  taken  the  place  of  men  in  the  works  as  well 
as  in  the  offices ;  these  occurrences  foreshadowed  their  counter- 
part in  countries  at  peace.  On  all  sides  we  already  hear  lament 
over  the  scarcity  of  labor;  not  only  are  there  less  workmen, 
but  there  is  an  observed  decrease  in  the  efficiency  of  labor; 
wages  are  more  and  work  is  less.  With  smaller  outputs  the 
mine  prices  of  coal  have  greatly  advanced.  The  depredations 
of  submarine  warfare,  and  the  heavy  export  trade,  have  so  re- 
duced available  tonnage  as  almost  to  triple  the  cost  of  coast- 
wise water  transportation ;  rail  rates  are  scheduled  to  go  higher. 
Other  and  similar  causes  have  in  like  manner  increased  the  cost 
of  machinery,  apparatus,  oils,  and  everything  used  in  our 
manufacture.  Even  with  higher  costs,  raw  materials  are  not 
everywhere  abundantly  procurable.  Modern  government  costs 
more,  and  the  multiplication  of  statutes  does  not  facilitate  busi- 
ness. Gas  is  not  yet  in  step  with  the  upward  march  of  the 
cost  of  living;  for  a  hundred  years  we  have  successfully  striven 
to  give  better  service  and  ever  at  lower  prices;  we  may  need 
to  readjust  our  perspective,  and  to  unite  our  efforts  for  the 
maintenance  of  satisfactory  service  at  higher  prices  for  our 
prime  product.  It  is  the  time  for  better  and  closer  co-oper- 
ation with  each  other  and  with  our  customers,  among  our  com- 
panies, between  our  associations,  and  with  the  state  and  federal 
regulating  bodies. 

In  the  ten  years  of  its  life  the  work  of  the  Institute  has  abun- 
dantly justified  the  expectations  of  its  founders.  Its  enduring 
contributions  to  the  helpful  knowledge  of  the  industry  have 
been  large  in  volume  and  high  in  value.  The  conceded  ex- 
cellence of  the  technical  work  of  the  Institute  was  a  continu- 
ation of  the  accomplishment  of  the  Associations  from  which 
it  was  formed;  but  the  establishment  of  the  Public  Relations 
Committee  was  a  prophecy  of  which  the  event  is  full  of  honor. 
The  serviceable  activity  of  this  Committee  has  grown  pro- 
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digiously,  especially  since  the  Committee  became  permanently 
constituted,  with  a  secretarial  member  whose  technical  and 
professional  qualifications  are  eminent.  In  the  Technical  Com- 
mittee there  has  been  an  advantage  from  rotation  in  office ;  but 
in  the  Public  Relations  Committee  the  conspicuous  advantage 
has  resulted  from  the  continuity  of  voluntary  service  which  has 
steadily  widened  the  sphere  and  elevated  the  plane  of  the  au- 
thoritative influence  of  the  American  Gas  Institute  in  Public 
Relations. 

The  original  program  contemplated  co-operation  with  state 
and  other  associations  by  virtue  of  mutuality  of  technical  in- 
terests, but  the  energizing  basis  of  real  co-operation  has  de- 
veloped from  Public  Relations,  as  is  evidenced  by  the  histor\' 
of  affiliation.  In  1908,  the  Illinois,  Wisconsin  and  Iowa  As- 
sociations affiliated  with  the  Institute;  Pennsylvania  in  1912; 
since  September,  1915,  the  Southern,  the  New  Jersey  and  the 
New  England,  Indiana  and  Michigan  Associations  have  affil- 
iated, and  other  associations  look  towards  affirmative  action. 

The  formation  of  the  associations  and  the  establishment  of 
educational  facilities  proceeds  apace ; — The  Texas  Association, 
the  By-product  Coke  Producers,  the  American  Gag  Industries ; 
a  Gas  Research  fellowship  at  the  Urliversity  of  Illinois,  a 
course  in  Coal  Gas  By-products  Recovery  at  Johns  Hopkins 
University,  and  by  the  Massachusetts  Institute  of  Technology 
a  branch  school  of  instruction  in  Chemical  Engineering  as 
related  to  gas.  In  February,  the  Directors  adopted  a  resolu- 
tion expressing  appreciation  of  the  work  being  done  by  col- 
leges and  universities  in  establishing  courses  and  laboratories 
for  the  study  of  gas  engineering.  We  need  to  co-operate 
effectively  with  every  other  association  and  with  every  activity 
that  has  the  welfare  of  the  gas  business  as  its  object. 

Since  1906,  the  income  of  the  Institute  has  doubled.  The 
membership  has  increased  from  1,215  in  1907,  to  1,525  in 
I9i5>  a  total  addition  in  eight  years  of  310  members;  in  this 
same  period  the  Institute  membership  from  the  six  eastern 
states  of  Massachusetts,  Rhode  Island,  Connecticut,  New 
York,  New  Jersey  and  Pennsylvania,  increased  from  564  to 
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874>  or  by  310;  while  the  seven  states  of  Ohio,  Indiana,  Illi- 
nois, Michigan,  Wisconsin,  Iowa  and  Missouri  decreased  from 
401  to  346,  or  by  55  members ;  it  is  a  favorable  augury  that  in 
1916  55  new  members  have  been  elected  from  these  seven 
states.  We  earnestly  desire  the  numerical  and  financial  sup- 
port that  are  essential  to  the  broadest  success  of  the  Institute 
in  its  aim  to  be  everywhere  and  in  every  way  helpful  to  our 
country.  Notwithstanding  the  large  ificrease  in  annual  dues, 
this  year  closes  with  a  net  gain  of  102  members;  this  can  be 
regarded  as  a  satisfactory  endorsement  of  the  policy  adopted 
for  increasing  our  income  through  raising  the  dues,  and  testi- 
fied approval  of  the  work  already  accomplished,  and  betokens 
confidence  in  the  future  work  of  the  Institute. 

One  of  the  qualifications  for  membership  concerns  employ- 
ment, usually  in  a  company  whose  prime  or  by-product  is  gas. 
These  companies  and  our  own  members  have  generously  as- 
sisted the  professional  and  practical  work  of  the  Institute,  de- 
fraying the  expenses  of  investigation,  compilation  and  research 
subsequently  contributed  to  our  Proceedings,  and  carrying  the 
charges  of  attendance  and  participation  in  committee  work 
involving  expenditures  that  would  otherwise  demand  appro- 
priations of  the  Institute.  It  is  seldom  that  support  in  men  and 
money  have  not  been  promptly  forthcoming  for  work  where 
there  is  agreement  as  to  need  and  imminence. 

The  scientific  preparation  and  probationary  experience  that 
have  become  preferential  in  the  engineering  branches  can,  with 
equal  efficacy,  be  applied  to  the  sales  departments,  where, 
when  joined  to  the  art  of  salesmanship  it  will,  like  steel  in  con- 
crete, fix  the  foundation  and  stabilize  the  structure,  and  will 
insure  and  accelerate  satisfying  returns. 

Experience  has  demonstrated  that  the  composition  of  our 
membership,  and  the  effective  exercise  of  our  functions  has 
established  and  can  maintain  our  prestige ;  and  that  the  Ameri- 
can Gas  Institute  can  and  will  continue  to  be  accredited  as  the 
premier  basis  of  authoritative  reference  in  the  affairs  of  our 
vocation. 

Many  of  the  members  know  the  Institute  only  through  the 
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monthly  News  and  the  Annual  Meeting.  The  reports  of  the 
Board  of  Directors  and  of  the  General  Committees  set  forth 
the  principal  business  transacted  during  the  year.  To  those 
who  have  participated  in  the  work  of  the  Committees  on  Ar- 
rangements, Technical  Programs,  and  Public  Relations,  wc 
are  each  year  indebted  in  a  greater  degree;  in  its  own  office 
and  through  its  affiliations  the  Institute  work  is  steadily  grow- 
ing in  volume  and  in  worth.  The  office  work  of  the  Institute 
has  increased  so  much  that  this  year,  finances  permitting,  the 
Directors  appointed  an  Assistant  Secretary.  The  new  quar- 
ters of  the  Institute  have  satisfactorily  provided  convenient 
accommodations,  and  have  been  used  with  greater  frequency 
for  meetings  of  the  Directors  and  of  various  committees.  The 
expansion  of  committee  work  is  indicative  of  more  general 
participation  by  members,  and  of  constantly  improving  accom- 
plishment. 

The  census  report  for  1914  shows,  for  five  years,  35  per 
cent,  increase  in  the  sales  of  gas  (exclusive  of  coke  oven  gas)  ; 
the  inevitable  growth  of  our  business  is  abundant  cause  for 
felicitious  encouragement.  The  young  men  who,  in  large 
numbers,  are  now  aligning  themselves  in  our  ranks  face  a 
future  full  of  promise  of  exceptional  opportunity  and  com- 
pensating, success;  we  welcome  them  heartily,  confident  that 
their  energy  and  ability  will  support  and  promote  the  morale 
and  the  material  prosperity  of  our  profession. 

It  is  appropriate  to  manifest  our  esteem  and  respect  for  the 
fourteen  members  whom  we  have  lost  by  death.  Benjamin 
W.  Perkins,  as  President  of  the  Ohio  Association,  became  the 
first  President  of  the  Institute  in  1906,  and  served  in  that 
capacity  at  the  initial  meeting  in  Chicago  ten  years  ago.  In 
the  list  of  those  whose  work  is  finished  are  Sir  Corbet  Wood- 
all,  an  honorary  member,  and  D.  S.  Knauss,  a  junior  member; 
the  former  after  a  long  life  full  of  achievement  and  honors, 
the  latter  at  the  threshold  of  a  career  which  held  a  hopeful 
assurance  of  high  attainment. 

Those  who  were  in  attendance  at  the  San  Francisco  meet- 
ing well  remember  the  cordial  hospitality  and  the  pervasive 
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enthusiasm  of  our  hosts,  the  proximity  of  the  Exposition  and 
the  success  of  the  Gas  Congress.  My  involuntary  absence 
from  that  memorable  convention  impels  me  now  to  avail  my- 
self of  this  opportunity  to  express  to  the  members  of  the 
Institute  my  appreciative  acknowledgement  of  the  honor  and 
the  privilege  of  presiding  at  this,  the  eleventh  anfiual  meeting. 

The  Temporary  Chairman:  I  am  sure  we  all  enjoyed 
listening  to  the  admirable  address  from  our  President. 

In  accordance  with  custom  it  is  my  duty  to  appoint  a  Com- 
mittee on  President's  Address.  I  appoint  on  that  Committee 
C.  M.  Cohn,  J.  W.  Dunbar  and  R.  B.  Brown. 

The  President:  The  next  business  is  the  report  of  the 
Trustees'  Gas  Educational  Fund. 

EIGHTEENTH  ANNUAL  REPORT  OF  THE  TRUS- 
TEES GAS  EDUCATIONAL  FUND  TO  THE 
SUBSCRIBERS  TO  THE  FUND. 

To  the  Subscribers  to  the  Trustees  Gas  Educational  Fund: 

Gentlemen  :  The  Trustees  appointed  at  the  Twenty-sixth 
Annual  Meeting  of  the  American  Gas  Light  Association,  held 
October  17,  1898,  to  administer  the  Educational  Fund  formed 
by  your  subscriptions,  submit  the  following  report  as  to  the 
work  done  from  October  i,  1915,  to  September  30,  1916. 

The  membership  in  the  class  on  September  30,  1916,  shown 
by  the  report  of  the  Secretary,  is  practically  the  same  as  last 
year. 

Seventy  copies  of  the  "Catechism  of  Central  Station  Gas 
Engineering  in  the  United  States"  have  been  sold  during  the 
year,  leaving  on  hand  one  leather-bound  and  twenty  cloth- 
bound  copies.  This  supply  will  probably  be  exhausted  within 
a  few  months,  and  there  is  under  consideration  the  question  of 
revising  the  matter  and  publishing  a  second  edition.  As  shown 
by  the  report  of  the  Treasurer,  the  proceeds  of  the  sales  up  to 
September  30,  1916,  have  exceeded  the  expenses  of  publication 
and  advertising  by  $3,390.86.  Of  this  amount  $2,200  has  been 
added  to  the  Surplus  Fund. 

During  the  year  thirteen  members  of  the  Section  of  1916 
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finished  their  course  and  their  connection  with  the  class 
ceased.  It  has  been  decided  that  the  members  of  the  class  who 
completed  the  course  shall  receive  a  certificate  to  that  effect 
and  these  certificates  will  soon  be  ready  to  send  out.  They  will 
be  sent  to  all  the  students  who  have  completed  the  course  dur- 
ing the  whole  time  of  the  existence  of  the  class  as  far  as  the 
present  addresses  of  these  students  are  known. 

The  Section  of  1919  started  work  on  January  i,  1916,  with  a 
membership  of  twenty-eight,  which  has  been  increased  to 
thirty-nine,  as  the  number  of  new  members  coming  in  has 
exceeded  that  of  those  who  resigned  or  were  dropped  for  not 
sending  in  answers  to  the  questions. 

The  number  of  members  in  each  section  at  the  beginning  of 
the  year,  with  the  changes  that  have  taken  place,  and  the 
names  of  the  members  of  the  class  who  have  completed  the 
course  during  the  year,  are  shown  in  detail  on  the  Secretary's 
Report  which  is  appended. 

The  Section  of  1917  contains  twenty  members,  the  Section 
of  1918  fourteen,  and  the  Section  of  1919  thirty-nine,  making 
the  total  membership  in  the  class  seventy-three. 

The  card  index  of  the  principal  articles  published  in  the 
American  Gas  Light  Journal,  Gas  Age  and  the  Journal  of  Gas 
Lighting  has  been  kept  up  during  the  year. 

The  Treasurer's  Report,  which  is  appended,  shows  the  total 
amount  of  subscriptions  to  date,  the  available  income  and  ex- 
penses for  the  year,  a  summary  of  the  cash  account  and  the 
statement  of  the  amount  of  the  surplus  fund  and  the  securi- 
ties in  which  it  has  been  invested. 

The  Surplus  Fund,  now  amounting  to  $21,889.73,  is  made 
up  of  a  contribution  of  $2,000.00,  of  subscriptions  paid  in  ad- 
vance of  the  time  when  they  are  due,  of  unexpended  balances, 
of  interest  received  on  investments,  and  of  a  portion  of  the 
profit  on  the  publication  of  "Catechism  of  Central  Station  Gas 
Engineering  in  the  United  States." 

Respectfully  submitted. 

Trustees  Gas  Educationai,  Fund, 
WAI.TON  Clark,  Chairman, 
Alfred  E.  Forstall,  Secretary. 
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Secretary's  Report^  Sept.  30,  1916. 

Section     Section     Section     Section 

of  1916       of  1917       of  1918       of  1919         Total 

Members  enrolled  Oct.  i,  1915  15           35           27                             77 

Entered  class  Jan.  i,  1916 28              28 

Additions  to  class  since  Jan. 

I,  1916  I             3           39              43 

15  36  30  67  148 

Resigned  since  Oct.  i,  1915..       12  58 

Dropped    for    non-receipt   of 

answers  since  Oct.  i»  1915.       i  14  16  23  54 

Finished  course  since  Oct  i» 

1915    13  13 

15  16  16  28  75 

Total    enrollment    Sept.    30, 

1916    20  14  39  73 

Applications  on  file  for  admission  to  class  January  i,  191 7 7 


Names  ot  Students  who  Compi.eted  the  Three  Years'  Course  with 

Section  01?  1916. 

Robert  R.  Barr,  Baltimore,  Md.  George  J.  Munson,  Waterbury, 
Wm.    A.    Bradley,    Mamaroneck,  Conn. 

N.  Y.  Fred.  J.  Newberth,  Pontiac,  Mich. 

J.  P.  Connolly,  Charleston,  S.  C  Caldwell  B.  Spates,  Yonkers, 
Chester  W.  Flanders,  Washington,  N.  Y. 

D.  C.  George  S.  Voorhees,  Detroit, 
Wm.  H.  Magill,  Jr.,  Philadelphia,  Mich. 

Pa.  H.  Sigurd  Walter,  Baltimore, 
Thomas     G.    Meara,    Hammond,  Md. 

Ind.  John  E.  Welsch,  Peekskill.  N.  Y. 

C.  Edgar  Wood,  Hammond,  Ind. 
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Report  of  Auxander  C.  Humphreys^  Treasurer^  for  the  Fiscal 

Year  Ending  Sept.  30,  1916. 

Condition  of  Subscriptions. 

For  Year 
1915-X916 

Total  subscriptions  for  third  five-year  period  hold- 
ing over   $     770.00    $  440.00 

Total  new  subscriptions  for  fourth  five-year  period 

Sept.  30,  1915 18,675.00      3,735.00 

Total  subscriptions  received  since  that  date 831.00         167.00 

$20,276.00    $4,342.00 
Reduction  in  subscription 15.00  5.00 

$20,261.00    $4,337.00 
Received  from  subscribers  since  Sept.  30,  191 5...    $4,167.00 
Payments  not  applicable  to  year 1,670.00 

Total  paid  in  by  subscribers  since  Sept.  30,  191 5, 

and  available  for  year $2,497.00 

Paid  in  previous  to  current  year  on  account  of 

1915-1916  instalments  1,780.00 

Total  paid  in  by  subscribers  available  for  this  year    $4,277.00 
Still  to  be  paid  for  this  year 60.00 

Total  amount  available  for  year $4t337*00 

Statement  of  Income  and  Expenses. 
Total  amount  available  for  year $4,337.00 

Expenses. 

Secretary's  salary  $2,750.00 

Clerical  help  . , 250.00 

Office  rent 300.00 

Printing,  stationery,  postage,  etc 547-04 

Periodicals  and  binding 23.23 

Pire  insurance  on  books 16.75 

Total  expenses  paid  to  Oct.  i,  1916 $3,887.02 

Add  for  expenses  incurred  but  unpaid...  42.25 

Total  expenses  for  year 3,929.27 

Balance  $407.73 

Depreciation  on  furniture 9.00 

Total  balance  on  year's  operation. . . .  $398.73 
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Cash  Account 

Received  from  subscribers  since  Sept  30,  1915. . . .    $4167.00 

Interest  on  securities  owned  as  scheduled  under 

heading  "Surplus  Fund" 885.00 

Interest  on  deposits  in  bank 99*39 

Received  for  copies  of  "Catechism  of  Central  Sta- 
tion Gas  Engineering  in  the  United  States," 
including  carrying  charges 284.76 

Total  receipts  for  year $5i436.i5 

Cash  balance  from  last  year 5»374-97 

Total  to  account  for $10,811.12 

Expenses  for  the  year  paid $3,887.02 

Four  Dominion  of  Canada  government  bonds 3f953-89 

Total  paid  out 7,840.91 

Balance   $2,970.21 

Balance  in  Columbia  Trust  Co.,  as  per  statement.       $548.87 
Balance  in  Guaranty  Trust  Co.,  as  per  statement, 

less  checks  unpaid 2405.09 

Cash  on  hand 16.25 

$2,970.21 
Publication  Account 

Total  receipts  to  Sept.  30,  1915 $6,350.35 

Received  for  copies  of  "Catechism  of  Central  Sta- 
tion   Gas    Engineering,"    including    carrying 

charges,  since  Sept  30,  1915 284.76 

Total  receipts  to  date $6,635.11 

Due  for  books  delivered. but  not  yet  paid  for 32.00 

$6,667.11 
Total  expenses  to  date 3,276.25 

Balance $3,390.86 

Of  this  amount  $2,200  has  been  transferred  to  Sur- 
plus Fund. 

Surplus  Fund  and  Investment 

Amount  paid  in  by  subscribers  in  advance $2,845-00 

Amount  paid  in  by  subscribers  to  Surplus  Fund. . .  2,000.00 
Net   amount  of   unexpended   balances  previously 

reported   6,162.67 

Unexpended  balance  1914-1915 431.30 

Interest  on  bonds  to  date 7,277.22 

Interest  on  deposits  in  bank 973-54 

Transferred  from  Publication  Account 2,200.00 

$21,889.73 


35 


Already  Invested. 
$2,000  Binghamton  Gas  Works,  ist  Mortgage,  5% 

Bonds   $1,930.00 

1,500  Atchison,  Topeka  &  Santa  Fe  R.  R.  Gen- 
eral Mortgage  4%  Bonds Ii5i375 

2,000  Omaha   Gas   Company,    1st   Mortgage   5% 

Bonds   2,000.00 

1,500  New  Gas  Light  Co.  of  Janesville,  ist  Mort- 
gage 5%  Bonds  (guaranteed  by  the  United 
Gas  Improvement  Co.) 1,500.00 

5,000   Syracuse   Light  &   Power   Co.,   Collateral 

Trust  Sinking  Fund  5%  Bonds 3,831.25 

2,000   Welsbach   Company   5%    Collateral   Trust 

Mortgage  Bonds 1,826.94 

2,000  Detroit    &    Suburban    Gas    Company,    ist 

Mortgage  5%  Bonds i,777-50 

1,000  San  Antonio  Traction  Co.  5%  Bonds , 

J/  '    -  — 00 


I     i,99S.< 


1,000  San  Antonio  Gas  &  Elec.  Co.  5%  Bonds 

4,000  Dominion  of  Canada  5%  Gov't  Bonds 3,953-89 

Furniture    81.03 


20,409.36 


Balance   $1,480.37 

New  York,  Oct.  13,  1916. 
The  undersigned  has  this  day  examined  the  books  and  accounts  of 
Alexander  C.  Humphreys,  Treasurer,  for  the  year  ending  September 
30,  1916,  and  has  found  the  same  to  be  correct,  and  the  above  balance 
of  $2,970.21  to  be  on  hand  and  in  the  bank. 

C.  N.  Jeluffe, 

Auditor. 

Mr.  a.  E.  FoRSTAi^L  (New  York) :  Mr.  President  and 
members  of  the  Association,  this  report,  while  listed  as  a 
report  of  a  committee,  is  really  a  report  to  the  American  Gas 
Institute  as  a  subscriber  to  the  Educational  Fund.  Printed 
copies  can  be  had  by  those  who  are  interested  in  this  subject, 
at  the  table  outside  of  this  room  where  the  papers  are  placed. 
I  will  not  read  the  full  report,  but  call  attention  to  some  of  its 
salient  features. 

One  of  the  matters  under  consideration  by  the  Trustees  is 
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the  publication  of  a  revised,  second  edition  of  the  "Catechism 
of  Central  Station  Gas  Engineering."  For  the  last  few  years 
the  demand  for  that  publication  has  been  very  small,  and  it  is 
a  serious  question  whether  the  printing  of  a  second  edition 
would  be  warranted.  If  there  is  to  be  any  general  demand  for 
it  the  Trustees  would  like  to  be  informed  of  it,  as  it  might 
influence  them  in  their  action. 

The  practical  class  continues  of  the  same  size,  running 
about  eighty  members,  and  the  subscriptions  by  which  the 
work  of  the  class  is  carried  on  continue  at  practically  the  same 
amotmt.  The  surplus  fund  which  the  Trustees  have  been 
building  up  with  the  idea  of  making  the  work  self-supporting 
so  that  it  would  not  be  necessary  to  ask  for  subscriptions  every 
five  years,  is  growing  steadily,  chiefly  through  the  income 
from  the  securities  in  which  it  is  invested.  This  income 
amounts  at  present  to  $1,035.00  per  year. 

Another  matter  which  will  be  of  interest  to  the  members  of 
the  class  who  completed  the  course  in  the  past,  is  that  after 
much  deliberation,  and  I  suppose  to  the  members  of  the 
class  rather  annoying  deliberation,  the  Trustees  have  decided 
to  issue  certificates  to  those  who  have  completed  the  course, 
and  those  certificates  will  be  issued  to  every  one  from  the  very 
beginning  of  the  class,  provided  we  know  their  addresses.  We 
would  like  to  have  the  former  members  of  the  class  whose 
membership  dates  back  quite  a  number  of  years,  to  send  in 
the  addresses  so  that  we  can  be  certain  they  will  get  their  cer- 
tificates. 

The  President:  The  next  business  is  the  report  of  the 
Nominating  Committee. 

Mr.  Carroi,!,  Mili^Er:  The  nominating  Committee  of  the 
American  Gas  Institute  submits  the  following  report : 

For  President: 

Alfred  E.  Forstall,  of  New  York. 

Vice-Presidents, 
Accounting  Section : 

William  McClellan,  of  New  York. 
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Chemical  Section  T 
C.  C.  Tutwiler,  of  Philadelphia. 

Distribution  Section : 
J.  W.  Batten,  of  Detroit,  Mich. 

Illumination  Section : 
J.  Arnold  Norcross,  of  New  Haven,  Conn. 

Manufacturing  Section : 
George  B.  Evans,  of  St.  Louis. 

Directors: 

H.  C.  Abell,  New  York  City. 
A.  M.  Barnes,  Cambridge,  Mass. 
O.  B.  Evans,  Philadelphia. 
H.  M.  Papst,  Portland,  Ore. 
Theodore  V.  Purcell,  Chicago. 

Secretary  and  Treasurer: 
Geo.  G.  Ramsdell. 

Respectfully  submitted, 

V.  F.  Dewey,  Chairman, 
John  Wii.uamson, 
wai.t0n  forstall, 
H.  B.  McLean, 
Carroi.1.  Mii*i.Er, 

Nominating  Committee. 

The  President:  I  will  appoint  as  tellers  of  election  Col. 
E.  G.  Pratt,  D.  J.  Collins  and  J.  T.  Lynn. 

Gentlemen,  the  report  of  the  Nominating  Committee  is  now 
before  you. 

Mr.  J.  M.  MorEhead  (Chicago)  :  I  move  the  report  of  the 
Nominating  Committee  be  accepted,  and  the  Secretary  in- 
structed to  cast  the  vote  of  the  Institute  for  the  names  as  read 
by  the  Chairman  of  the  Nominating  Committee. 

(The  motion  was  duly  seconded.) 

The  President:  Is  there  any  objection?  The  motion  has 
been  made  and  seconded  that  the  Secretary  be  instructed  to 
cast  the  ballot  of  the  Institute   for  the  names  as  reported 
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by  the  Nominating  Committee.  Those  in  favor  will  please  say 
"aye." 

(The  motion  prevailed.) 

Coi..  E.  G.  Pratt  :  Mr.  President  and  gentlemen :  I  take 
pleasure  in  reporting  that  the  ballot  has  been  cast  by  the  Sec- 
retary for  the  nominations  as  given  in  the  report  of  the 
Committee. 

The  President  :  Mr.  Brown,  the  result  of  the  election  has 
been  announced.  Will  you  kindly  conduct  the  president-elect, 
Mr.  Forstall,  to  the  platform. 

Mr.  Alfred  E.  Forstall  :  Mr.  President  and  fellow-mem- 
bers of  the  American  Gas  Institute:  No  one  who  has  been 
closely  connected  with  Association  work  can  fail  to  appreciate 
very  deeply  the  honor  of  the  selection  to  what  I  consider  to 
be  the  highest  position  in  the  gift  of  the  gas  industry.  At  the 
same  time,  having  been  associated  with  Association  work  for 
a  great  many  years  I  also  appreciate  probably  more  deeply 
than  any  one  else  here  could,  the  great  responsibility  that  this 
honor  carries  with  it,  and  I  only  hope  that  I  will  be  able  to 
live  up  to  and  carry  that  responsibility  successfully  through 
the  coming  year. 

It  is  perhaps  a  fitting  coincidence  that  this  honor  should 
have  been  conferred  in  this  city  in  which  I  first  became  con- 
tinuously connected  with  the  gas  business,  thirty-two  years 
ago.  At  that  time — ^although  they  say  that  every  American 
carries — not  in  his  knapsack,  but  in  his  inside  coat  pocket — 
the  commission  of  president,  I  did  not  think  that  that  com- 
mission was  coming  to  me. 

I  cannot  carry  the  responsibility  of  the  office  successfully, 
however,  unless  I  have  the  close  and  cordial  co-operation  of 
every  member  of  the  Institute,  and  I  hope  that  those  on  whom 
I  call  will  respond  to  the  call  and  give  me  the  best  aid  that 
they  can.     (Applause.) 

The  President:  Mr.  McClellan  is  not  here.  I  will  call  on 
Mr.  Tutwiler. 

Mr.  C.  C.  Tutwiler  (Philadelphia) :  I  just  want  to  ex- 
press my  appreciation  of  the  honor  conferred  upon  me,  and  to 
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give  you  my  assurance  that  I  will  use  my  utmost  endeavors  to 
make  the  v^rork'of  the  coming  year  a  success.     (Applause.) 

The  President  :    I  will  call  on  Mr.  J.  W.  Batten. 

Mr.  J.  W.  Batten  (Detroit,  Mich.)  :  All  I  can  say  is  that 
I  thank  you  gentlemen  for  the  honor  you  have  conferred  on 
me,  and  I  will  give  my  assurance  to  the  President  that  I  will 
do  all  I  can  to  advance  the  interests  of  the  Institute.  (Ap- 
plause.) 

The  President:  Mr.  J.  A.  Norcross  is  not  here.  I  will 
now  call  on  Mr.  George  B.  Evans. 

Mr.  George  B.  Evans  (St.  Louis,  Mo.)  :  Mr.  President,  I 
first  want  to  express  my  appreciation  and  pleasure  at  being 
chosen  to  the  office  of  Vice-President  of  this  Institute,  and 
I  hope  I  will  be  able  to  serve  in  a  manner  satisfactory  to  the 
Institute.     (  Applause. ) 

The  President:  The  next  gentleman  has  been  elected  a 
Director,  but  he  has  ably  co-operated  with  one  of  the  Vice- 
Presidents  all  through  the  current  year.  I  will  call  on  Mr.  H. 
C.  Abell. 

Mr.  H.  C.  Abell  (New  York,  N.  Y.)  :  Mr.  President,  and 
gentlemen,  I  feel  greatly  indebted  to  you  for  the  honor  which 
you  have  conferred  upon  me,  and  I  shall  do  my  utmost  to 
assist  Mr.  Forstall  during  the  coming  year.  Thank  you.  (Ap- 
plause.) 

The  President:  Mr.  A.  M.  Barnes,  of  Cambridge,  Massa- 
chusetts. 

Mr.  a.  M.  Barnes  (Cambridge,  Mass.) :  Mr.  President 
and  gentlemen  of  the  Convention,  I  find  myself  somewhat  in 
accord  with  the  sentiment  of  the  man  who,  when  being  ridden 
out  of  town  on  a  rail,  was  asked  by  one  of  the  by-standers  how 
he  enjoyed  it.  He  replied  that  barring  the  honor  he  would 
much  prefer  to  walk.  And  barring  the  honor  of  being  a  Direc- 
tor, I  should  prefer  to  remain  in  the  ranks,  but  you  have  seen 
fit  to  promote  me  to  the  office  of  Director,  and  I  appreciate 
the  honor  very  highly  and  shall  do  the  best  I  can  to  carry 
on  the  good  work  of  the  Institute.     (Applause.) 

The  President  :    Mr.  O.  B.  Evans. 
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Mr.  O.  B.  Evans  (Philadelphia)  :  Mr.  President,  I  am 
sorry  I  cannot  express  in  proper  language  my  appreciation  of 
the  honor,  but  I  will  have  to  be  satisfied  with  the  mere  expres- 
sion of  the  fact  that  I  do  consider  it  an  honor.  I  thank  you. 
(Applause.) 

The  President  :    Mr.  Purcell. 

Mr.  Theodore  V.  Purceli*  (Chicago)  :  Mr.  President  and 
gentlemen,  I  wish  to  say  that  I  appreciate  very  much  being 
elected  a  director,  and  I  shall  endeavor  to  be  of  service.  (Ap- 
plause.) 

The  President  :  The  President-Elect  ought  to  feel  highly 
gratified  by  th6  abundant  assurance  of  service  that  has  al- 
ready been  tendered. 

Mr.  Ramsdell. 

Mr.  Geo.  G.  Ramsdei^i*:  Mr.  President,  all  I  can  do  will 
be  to  coincide  with  the  views  which  have  already  been  ex- 
pressed. I  am  very  much  in  hopes  that  we  will  have  a  banner 
year.  Both  officers  and  members  have  tried  to  push  the  work 
forward  so  that  we  could  accomplish  greater  things  as  we 
grew  older,  and  I  think  that  it  is  only  fair  to  say  that  we  have 
at  least  succeeded  to  an  extent.  Now  we  are  starting  a  new 
year,  and  I  should  like  to  add  anything  that  I  can  towards 
the  development  of  this  organization,  and  I  feel  sure  that  the 
rest  of  you  feel  likewise. 

I  did  not  expect  to  say  anything  but  I  would  like  to  take  this 
opportunity  to  call  the  attention  of  the  members  to  what  a 
vast  amount  of  help  they  would  be  to  us  if  they  would  assist 
in  the  work  of  the  Gas  Institute  N^ews,  That  ought  not  to  be 
a  one-man-power  work.  There  are  many  things  that  occur  in 
"the  day's  work"  that  you  may  not  think  important,  because 
so  familiar  to  you,  that  become  very  interesting  matters  to 
others. 

We  have  the  Question  Box,  which  we  think  ought  to  be  full 
of  questions  and  answers  all  the  time.  The  Wrinkle  Depart- 
ment, I  feel,  is  rather  neglected.  I  find  wrinkles  from  our 
members  in  other  periodicals  that  I  think  ought  to  be  in  the 
News.    I  hope  you  will  bear  this  in  mind,  gentlemen. 
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And  as  for  myself,  I  am  very  glad  to  have  been  re-elected, 
and  wish  to  annotmce  that  I  will  do  all  that  I  possibly  can 
during  the  coming  year.    (Applause.) 

The  PwSSiDENT:  The  Secretary,  I  know,  is  very  happy  to 
get  this  opportunity  to  talk  about  his  baby,  the  Gas  Institute 
News.  It  is  his  creation,  and  I  hope  that  you  will  so  burden 
him  with  contributions  for  the  particular  departments  that  he 
mentioned,  that  he  will  be  full  of  happy  wrinkles,  not  only  in 
the  Gas  Institute  News,  but  in  his  own  countenance. 

The  Secretary  :    Thank  you. 

The  President  :  The  Institute  would  like  to  hear  from  the 
President  of  the  Illuminating  Engineering  Society,  Mr.  Serrill. 

Mr.  W.  J.  Serrii^l  (Philadelphia)  :  Gentlemen  of  the  In- 
stitute, I  thank  you  for  this  cordial  greeting,  in  the  name  of 
the  Illuminating  Engineering  Society,  which  has  done  me  the 
great  honor  of  electing  me  its  President  for  this  year. 

The  management  of  the  Illuminating  Engineering  Society  is 
very  desirous  of  strengthening  the  gas  interest  in  the  Society. 
We  sometimes  hear  it  claimed  that  the  electric  interests  pre- 
dominate. In  a  certain  sense  they  do,  but  it  is  not  because  the 
gas  men  are  not  welcome.  The  electric  men  are,  as  you  know, 
energetic  and  aggressive,  but  the  gas  men  have  an  equal  chance, 
if  they  will  display  similar  activity  and  interest. 

The  Papers  Committee  is  at  the  present  time  hunting  for 
papers  from  gas  sources,  and  there  is  a  desire  to  increase  the 
gas  membership. 

The  work  of  the  Illuminating  Engineering  Society,  in  push- 
ing the  propaganda  of  good  lighting,  better  lighting  and  more 
lighting,  IS  a  work  that  helps  the  gas  industry.  Our  business 
is  furthered  by  the  work  that  Society  is  doing,  and  I  am  sure 
that  it  is  worthy  of  the  support  of  gas  companies.  In  a  mem- 
bership upwards  of  1,400  there  are  about  250  men  who  are 
likewise  members  of  this  Institute.  That  is  under  20  per  cent., 
and  it  should  be  larger. 

I  am  now  engaged  in  appointing  the  committees  for  the 
year,  and  my  plan  is  to  put  on  each  committee  of  the  Illumi- 
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nating  Engineering  Society  one  or  more  gas  men  who  are 
members,  of  course,  but  who  possibly  have  not  been  as  active 
as  I  think  they  might  be.  In  this  way  I  hope  to  secure  a 
Hvelier  interest  among  gas  circles  in  the  Society's  work. 

I  call  attention  to  the  elaborate  Lecture  Course  which  the 
Illuminating  Engineering  Society  has  just  conducted  at  the 
University  of  Pennsylvania.  Reprints  of  the  lectures  will  be 
available  at  reasonable  prices  in  the  near  future.  Every  gas 
man  should  have  one. 

I  am  a  great  believer  in  gas  lighting,  and  I  deplore  the  atti- 
tude which  seems  to  be  prevalent  in  some  quarters,  that  gas 
lighting  might  as  well  go  by  default.  I  think  gas  lighting  has 
a  great  future.  I  have  been  very  much  impressed  with  the  way 
an  active  New  Business  Department,  backed  up  by  good  distri- 
bution conditions,  can  extend  gas  lighting  in  active  competi- 
tion with  electric  lighting.  If  you  will  bear  with  me  for  a  few 
minutes,  I  will  say  something  about  conditions  affecting  gas 
lighting. 

I  have,  been  amazed  at  the  indifference  of  many  gas  men  on 
the  subject  of  gas  lighting  in  the  face  of  the  active  competition 
of  the  electric  light.  I  think,  in  many  cases  the  gas  man 
wonders  what  he  can  do  more  than  he  is  doing.  As  the  man- 
ager of  the  gas  company,  he  sells  all  the  gas  light  in  his  town 
that  he  can,  and  he  thinks  he  has  done  and  is  doing  all  that  he 
can.  Now,  there  are  several  helpful  things  that  he  might  do, 
that  some  managers  do  do,  but  that  not  by  any  means  all  of 
them  do.  One  of  these  things  is  to  see  that  every  gas  light 
that  appears  in  public,  on  the  street,  or  that  can  be  seea  from 
the  street,  is  kept  in  first  rate  condition.  This  seems  to  me  a 
matter  of  great  importance.  It  is  a  discouraging  sight,  in 
some  towns,  to  see  the  bad  condition  of  gas  lights  in  stores,  in 
store  windows,  in  other  buildings  whei:e  the  lights  are  visible 
from  the  street,  or  in  gas  street  lighting,  due  to  lack  of  proper 
maintenance. 

The  manager  of  the  gas  company  can  do  the  cause  of  gas 
lighting  no  better  service  than  to  see  that  every  gas  light  that 
appears  in  public  is  kept  in  first  rate  condition.    It  is  in  these 
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public  and  semi-public  lights  that  gas  lighting  best  advertises 
itself.  Like  all  other  advertisements,  unless  it  is  v^ell  done,  it 
had  better  be  left  undone.  Better  no  gas  lights  exposed  to 
public  view,  than  those  with  broken  mantles,  carboned  mantles, 
unfilled  mantles,  or  dirty  or  broken  glassware. 

I  believe  in  street  lighting  by  gas.  There  is  no  better  way  to 
advertise  gas  lighting.  Every  gas  company  should  push  for  it. 
Looking  upon  it  as  the  most  effective  means  of  advertising  gas 
lighting,  they  should  not  expect  to  make  a  profit  from  it.  If 
done  at  cost,  it  can  successfully  compete  with  electric  street 
lighting,  and  modern  gas  fixtures  enable  one  to  obtain  even 
more  beautiful  effects.  Success  depends  upon  one  stem  con- 
dition— an  effective  and  thorough  maintenance. 

Another  thing  the  gas  manager  can  do  in  the  cause  of  gas 
lighting  is  to  use  his  influence  in  keeping  off  the  local  market, 
cheap  mantles  and  cheap  burners.  Cheap  mantles  form  a 
serious  handicap  to  the  cause  of  gas  lighting.  The  gas  com- 
pany can  afford  to  spend  money  to  get  rid  of  them.  Why  not 
an  agreement  with  the  department  and  other  stores  which  sell 
them,  whereby  the  gas  company  will  keep  them  stocked  with 
standard  mantles  at  very  low  prices?  The  elimination  of  the 
bad  impression  the  cheap  mantles  make  on  gas  consumers  will 
more  than  offset  the  cost  of  this  proposed  practice; 

The  manager's -duty,  however,  to  the  cause  of  gas  lighting 
is  more  fundamental  still.  He  must  see  that  the  conditions  of 
gas  distribution  are  kept  uniform.  I  am  sure  that  many  gas 
managers  do  not  realize  the  great  importance  of  doing  this. 

One  condition  is  gas  pressures.  There  is  a  lack  of  appre- 
ciation of  the  importance  of  maintaining  a  uniform  pressure 
on  the  incandescent  gas  light.  There  are  other  points  in  which 
uniformity  is  desirable,  but  dismissing  them  for  a  moment  and 
considering  pressure  alone,  if  the  pressure  is  kept  uniform, 
not  only  uniform  in  the  consumer's  house,  through  the  twenty- 
four  hours,  but  uniform  throughout  the  season,  a  long  step  is 
taken  toward  the  maintenance  of  the  incandescent  gas  lights 
in  satisfactory  condition.  In  low-pressure  systems  I  advocate 
fairly  high  pressures,  say  upwards  of  6  inches,  as  being  not 
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only  good  in  themselves,  but  as  tending  to  maintain  a  greater 
uniformity  of  pressure  at  the  extremities  of  the  main  system. 

Uniformity  in  gravity  is  not  less  important.  This,  also,  is 
not  sufficiently  appreciated.  Owing  to  changing  economic  con- 
ditions, gas  companies  will  shift  from  water  gas  to  coal  gas  or 
vice  versa,  or  will  introduce  coke-oven  gas  or  make  other  sim- 
ilar changes,  without  realizing  that  in  so  doing  they  are  throw- 
ing on  all  the  incandescent  gas  lamps  in  use  a  change  in  grav- 
ity and  in  air  requirement  that  is  greater  than  they  can  bear, 
unless  re-adjusted.  If  the  retention  of  gas  lighting  is  worth 
an3rthing  to  the  gas  industry  something  must  be  done  to  min- 
imize this  evil.  In  attempting  to  maintain  a  standard  of  candle- 
power,  other  equally  important  standards  have  been  over- 
looked. 

Still  another  point  in  the  uniformity  of  the  quality  of  gas,  is 
the  hydrocarbon  or  condensible  contents.  The  gas  manager 
is  exceedingly  keen  to  keep  gas  on  the  town;  he  is,  unfor- 
tunately for  gas  lighting,  less  keen  as  to  its  uniformity  in 
quality.  He  would  not  dream  of  tearing  out  the  station  gov- 
ernor for  the  purpose  of  installing  a  large  one,  without  pro- 
viding a  temporary  by-pass,  and  yet  he  will  not  hesitate  to 
tear  out  a  scrubber  or  a  condenser  without  putting  in  a  tem- 
porary substitute,  and  thus  for  a  brief  period,  to  put  on  the 
town  a  gas  that  will  extinguish  every  pilot  light  in  use.  The 
effect  on  the  reputation  of  gas  lighting  is  irreparable. 

Purification  is  still  another  item.  Ordinary  purification  re- 
moves the  principal  sulphur  contents ;  but  fails  to  take  out  the 
CSg.  This  small  remaining  sulphur  content  is  largely  instru- 
mental in  the  blackening  of  ceilings  and  the  discoloration  of 
burners  and  fixtures — one  of  the  greatest  practical  objections, 
to  gas  lighting.  If  gas  lighting  is  to  have  a  fair  chance,  the 
CS2  should  be  removed. 

My  object  in  speaking  of  these  things  is  to  get  you  to  real- 
ize— ^to  create  in  you,  if  possible — sl  new  sense  of  responsi- 
bility for  a  imiformity  of  the  conditions  under  which  our 
energy  is  supplied  to  our  burners.  We  cannot  afford  to  lose 
our  gas  lighting  business,  because  it  is  the  form  in  which  manu- 
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factured  gas  is  kept  in  the  public  eye.  Solely  as  an  advertise- 
ment it  is  worth  while,  but  it  can  also  be  made  to  pay,  if  the 
gas  manager  will  foster  it  wisely. 

Gentlemen,  I  thank  you. 

The  President  :  The  next  order  of  business  is  the  report 
of  the  Public  Relations  Committee.  Before  calling  for  that 
report  I  will  state  that  I  have  a  letter  from  Mr.  J.  B.  Klumpp, 
the  Secretary  of  the  Public  Relations  Committee,  in  which  he 
says:  "It  is  with  great  regret  that  I  am  compelled  to  write 
you  that  it  will  be  impossible  to  attend  the  annual  meeting, 
and  present  the  report  of  the  Public  Relations  Committee." 

In  Mr.  Klumpp's  absence,  Mr.  Cowdery  will  kindly  present 
the  report  of  the  Committee  on  Public  Relations. 

Mr.  E.  G.  Cowdery  (Chicago) :  Gentlemen,  the  report  of 
the  Public  Relations  Committee  has  been  printed  and  circu- 
lated. It  is  some  three  or  four  pages  of  finely  printed  matter, 
ajid  it  is  hardly  necessary  for  me  to  take  up  the  time  of  this 
meeting  to  read  it,  so  I  would  merely  call  your  attention  to  the 
printed  report  of  the  Public  Relations  Committee. 

REPORT  OF  PUBLIC  RELATIONS  COMMITTEE. 

September  9,  1916. 
Board  of  Directors, 

American  Gas  Institute. 
Genti^emen  : 

In  submitting  its  report  this  year,  the  Public  Relations  Com- 
mittee begs  to  call  attention  to  its  monthly  reports  to  the 
Board  of  Directors,  which  have  been  presented  to  the  mem- 
bership by  publication  in  the  News.  These  reports  covered  in 
considerable  detail  the  work  of  the  committee  as  it  progressed. 
It  will,  therefore,  be  necessary  to  include  in  the  annual  report 
only  a  siunmary  of  the  subjects  already  presented,  and  to  give 
the  present  status  of  matters  now  receiving  the  attention  of 
your  committee. 

As  far  as  possible,  we  have  kept  in  touch  with  the  actions 
of  legislative  and  governing  authorities  of  the  various  states, 
as  far  as  they  concerned  jurisdiction  over  gas  companies,  par- 
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ticularly  in  reference  to  gas  quality  and  service.  We  have 
offered  these  authorities  our  assistance  and  on  a  number  of 
occasions  it  has  been  gratefully  accepted. 

It  is  encouraging  to  note  that  the  rules  and  regulations  en- 
acted by  a  number  of  the  State  Commissions  embody  many  of 
the  suggestions  offered  by  your  committee.  Rules  regulating 
gas  service  are  to  a  large  extent  becoming  more  reasonable 
and  practicable,  which  tends  to  insure  satisfactory  and  efficient 
service  to  the  consumer  by  the  gas  companies. 

We  wish  to  express  our  satisfaction  at  the  co-operation  of 
the  various  state  gas  associations,  which  have  been  of  great 
assistance  to  us  in  carrying  on  our  work.  As  an  example,  we 
may  call  attention  to  the  excellent  work  done  in  Pennsylvania 
in  obtaining  a  reversal  of  an  order  of  the  Department  of  Labor 
and  Industry  in  that  State,  prohibiting  the  use  of  gas  for  the 
illumination  of  basement  bakeshops. 

The  membership  of  the  American  Gas  Institute  can  only  ob- 
tain the  greatest  benefits  from  the  Public  Relations  Commit- 
tee's work  by  keeping  the  committee  in  close  touch  with  con- 
ditions in  all  sections  of  the  country.  An  effort  was  made 
last  winter  to  strengthen  our  relations,  through  personal  visits 
to  the  managers  of  gas  properties  in  the  larger  cities  of  the 
middle  west  and  on  the  Pacific  Coast.  We  would  request  that 
matters  concerning  gas  legislation  and  regulation,  whether  ad- 
verse or  favorable,  be  brought  to  our  attention  so  that  infor- 
mation and  data  'can  be  furnished  that  will  be  of  value  and 
assistance  to  the  State  Commission  and  to  the  local  operators. 

Before  leaving  the  subject  of  gas  service  rules  and  regula; 
tions,  mention  should  be  made  of  the  fact  that  all  state  com- 
missions which  have  issued  rules  regulating  the  quality  of  gas, 
have  included  in  them  a  calorific  requirement  and  have  ex- 
cluded any  mention  of  candle-power. 

It  is  interesting  to  note  that  the  Board  of  Gas  and  Electric 
Light  Commissioners  of  the  State  of  Massachusetts,  after  en- 
forcing an  illuminating  value  standard  for  the  past  24  years, 
has  recently  issued  an  order  permitting  the  companies  of  that 
State  to  proceed  with  an  investigation  to  determine  the  ad- 
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visability   of   dropping  its   illuminating  value   standard   and 
adopting  the  heating  value  standard. 

Similar  conditions  exist  in  the  First  District  of  New  York 
State,  where  the  Commission  has  held  several  hearings  for  the 
purpose  of  determining  whether  it  is  advisable  to  adopt  the 
heating  value  standard  for  the  City  of  New  York.  It  is  ex- 
pected that  the  Commission  of  the  Second  District  of  New 

York  will  soon  issue  an  order  covering  this  same  subject. 

• 

Only  one  instance  has  come  to  our  attention  where  a  formal 
complaint  has  been  made  to  a  state  commission  requesting  a 
return  to  the  illuminating  value  standard ;  in  the  city  of  Tren- 
ton, N.  J.,  where  a  State  standard  of  600  B.  t.  u.  superseded  a 
22  candle-power  city  requirement.  The  complaint  was  dis- 
missed after  a  formal  hearing.  The  decision  was,  that  the 
heating  value  standard  prescribed  by  the  State  insured  satis- 
factory service. 

Attention  is  called  to  a  bill  passed  by  the  English  Parlia- 
ment on  August  3,  1916,  permitting  all  authorities  enforcing 
standards  of  gas  quality  of  both  private  and  mtmicipal  under- 
takings to  drop  illuminating  value  requirements  and  penalties 
and  substitute  a  calorific  standard.  The  effect  of  this  order 
is  to  put  in  force  generally  throughout  Great  Britain  the  qual- 
ity standards  that  have  been  imposed  on  only  a  few  English 
cities  operating  under  special  gprants.  It  seems  to  have  been 
adopted,  after  the  matter  had  been  before  the  public,  and  the 
calorific  standard  tried  and  found  satisfactory  after  many 
years  operation. 

The  Bureau  of  Standards  has  been  exceedingly  active  in  its 
observation  and  investigation  of  the  gas  business  for  several 
years.  Its  staff  has  produced  several  circulars  pertaining  to 
the  gas  industry,  which  have  been  well  prepared  and  contain 
much  valuable  data  useful  to  both  gas  operators  and  regula- 
tory authorities.  Owing  to  the  number  of  questions  that  have 
arisen  in  connection  with  the  quality  of  gas  supplied  in  some 
sections,  the  Bureau  is  now  proceeding  with  an  investigation 
to  determine  the  effect  of  various  gas  standards  on  the  service 
to   consumers.     Your   committee   is    co-operating   with   the 
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Bureau  in  this  work  and  it  is  believed  that  the  value  of  the 
conclusions  will  justify  the  time  given. 

The  national  g^s  safety  code  now  being  drafted  by  the 
Bureau  of  Standards  has  shown  considerable  progress.  The 
work  covering  the  design  and  installation  of  permanent  fittings 
and  consumers'  appliances  has  been  drafted  and  criticised  by 
our  membership.  It  is  now  in  the  hands  of  the  Bureau  for 
final  revision;  the  rest  of  the  work  will  be  carried  on  as  soon 
as  the  time  of  the  staff  of  the  Bureau  permits. 

It  is  encouraging  to  note  that  so  many  of  our  State  Associa- 
tions have  either  affiliated  with  the  Institute  or  have  expressed 
a  desire  to  do  so.  We  believe  that  this  co-operation  will  be 
the  means  of  continuing  national  work,  particularly  along  the 
lines  of  the  work  that  your  committee  has  undertaken,  and  that 
it  is  only  by  this  co-operation  that  subjects  of  national  and 
state  importance  can  be  handled  most  efficiently  and  benefici- 
ally. 

Respectfully  submitted, 

GeoRGE  B.  CoRTEi^You,  Chairman, 
Samuei,  T.  Bodine, 
John  A.  Britton, 

E.  G.  COWDERY, 

J.  t.  Richards, 

Morris  W.  Stroud, 

J.  B.  Ki^UMPP,  Secretary. 

The  President:  The  report  is  before  you,  gentlemen. 
What  disposition  will  you  make  of  it? 

Mr.  Brown  moves,  and  Mr.  Nettleton  seconds  the  motion, 
that  the  report  be  received  and  spread  upon  the  minutes,  and 
that  the  Committee  receive  the  thanks  of  the  Institute  for 
their  work  during  the  year. 

(The  motion  prevailed.) 

The  President:  The  report  of  the  Technical  Committee. 
Mr.  Bamum,  Chairman. 
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Mr,  D.  D.  Barnum  (Worcester,  Mass.)  :  The  report  is 
printed  and  published  in  the  News,  and  there  is  nothing  to  add 
to  it,  so  I  will  not  read  it  to  you  at  this  time. 

REPORT  OF  THE  TECHNICAL  COMMITTEE. 

The  Technical  Committee  of  1915-1916  reports  as  follows: 

This  Committee  has  held  eight  meetings  during  the  past 
year,  and  these  were  held  on  the  same  day  as  the  Directors 
meetings. 

All  the  meetings  have  been  well  attended;  and  in  order  to 
enable  the  members  not  attending,  and  also  the  Directors,  to 
keep  track  of  the  work  of  the  Technical  Committee,  steno- 
graphic reports  have  been  made  and  printed,  and  given  to  the 
members  of  the  Committee,  and  to  the  Directors.  This  has 
been  a  great  advantage,  and  we  would  advise  that  the  prac- 
tice be  continued. 

The  membership  of  the  Committee  is  made  up  of  the  five 
Vice-Presidents  and  nine  other  members,  and  the  work  of 
preparing  the  program  and  obtaining  papers  for  the  various 
sections  has  been  in  the  hands  of  the  respective  Vice-Presi- 
dents. This  arrangement  has  worked  well,  and  we  wish  to  call 
it  to  the  attention  of  the  next  Technical  Committee. 

In  the  report  of  the  Technical  Committee  of  the  previous 
year,  as  given  on  page  54  of  volume  10  of  the  Proceedings, 
it  was  suggested  that  the  President,  before  the  close  of  the 
annual  meeting,  select  the  Technical  Committee.  Your  Com- 
mittee wishes  to  endorse  this  recommendation,  and  suggests 
that  the  Secretary  draw  this  to  the  attention  of  the  incoming 
President. 

The  second  recommendation,  in  regard  to  continuing  and 
temporary  committees,  will  be  dealt  with  in  this  report  under 
the  subject  of  sub-committees. 

The  third  recommendation,  also,  should  be  drawn  to  the 
attention  of  the  incoming  President. 
4 


so 

Concerning  the  fourth  and  fifth  recommendations,  your 
Committee  has.  ascertained,  as  far  as  possible,  the  members  of 
the  various  sub-committees  who  should  be  continued  as  mem- 
bers of  such  sub-committees  during  the  coming  year,  and  will 
give  their  names  to  the  new  Chairman  of  the  Technical  Com- 
mittee. 

Specifically,  your  Committee  recommends  as  follows: 
First,  that  the  meetings  of  the  Technical  Committee  be  held 

« 

monthly ; 

Second,  that  the  five  Vice-presidents  be  appointed  members 
of  the  Technical  Committee,  and  l]ave  charge  of  their  respec- 
tive programs; 

Third,  that  a  stenographic  report  be  made  and  printed,  and 
distributed  to  the  members  of  the  Technical  Committee  and 
the  Directors; 

Fourth,  that  the  incoming  President  select  the  Technical 
Committee  immediately  on  the  adjournment  of  the  annual 
meeting ; 

Fifth,  that  the  following  sub-committees  be  continued,  and 
that  the  members  of  these  sub-committees  be  appointed  as 
soon  after  the  annual  meeting  as  convenient:  Carbonization, 
Standard  Tests,  Refractory  Materials,  Electrolysis,  Distribu- 
tion Standards,  Pipe  Joints,  Gas  Fuel  Appliances,  Internation- 
al Uniform  System  of  Pipe  Threads,  Gas  Lighting,  Classifica- 
tion of  Gas  Engineering,  Misleading  Statements  and  By-Prod- 
ucts ; 

Sixth,  your  Committee  wishes  to  call  thie  attention  of  the 
next  Technical  Committee  to  the  final  paragraph  of  Section  55 
of  the  Constitution,  as  follows : 

"Upon  request  of  the  affiliated  association  the  Techni- 
cal Committee  will  co-operate  in  all  matters  within  its 
province.  Abstracts  of  papers  presented  to  the  affiliated 
association  will,  after  approval  by  the  Technical  Com- 
mittee, be  published  in  the  News,  as  will  complete  papers 
undertaken  by  agreement  with  the  Technical  Committee." 

The  schedule  of  the  program  is  as  follows : 
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TUESDAY  MORNING,  OCT.  17th. 
Meeting  called  to  order  10  a.  m.  Welcome.  Report  of  Directors. 
Report  of  Membership  Committee.  Report  of  Secretary  and  Treas- 
urer. Report  of  Finance  Committee.  Report  of  Technical  Com- 
mittee. President's  Address.  Report  of  Nominating  Committee. 
Appointment  of  Committee  oh  Next  Place  of  Meeting. 
Report  of  Committee  on  Classification  of  Gas  Engineering 

H.  W.  Peck,  Chairman 
Report   of    Committee    on    Misleading    Statements 

A.  E.  Forstall,  Chairman 

Report  of  Committee -on  Nomenclature R.  B.  Harper,  Chairman 

Measuring  the  Flow  of  Unpurified  Gases  at  High  Temperatures 

J.  M.   Spitzglass 
Intermission. 

TUESDAY  AFTERNOON,  OCT.  17th   (MAIN  SESSION). 

Manufacturing  Section. 

Report  of  Committee  on  Carbonization C.  W.  Hunter,  Chairman 

How  One  Gas  Company  Handles  Its  Coke  Business F.  W.  Seymour 

Report  of  Committee  on  Refractory  Materials.  .J.  W.  Batten,  Chairman 

Report  of  Committee  on  Standard  Tests J.  F.  Wing,  Chairman 

Oils  for  Water  Gas F.  L.  Weisser 

By-product  Coke  Plant C.  J.  Ramsburg 

TUESDAY  AFTERNOON,  OCT.  17th  (AUXILIARY  SESSION). 

Accounting  Section. 

The  Bulletin  System  as  a  Means  of  Instructing  Employees . .  C.  S.  Ritter 

Merit  System W.  D.  Kelley 

Organizing  for  Cost  Reduction  in  the  Consumers'  Book- 
keeping Department F.  H.  Patterson 

WEDNESDAY  MORNING,  OCT.  i8th  (MAIN  SESSION). 

Distribution  Section. 

Gas  versus  Electric  Cooking S.  C.  Bratton  and  G.  D.  Mantle 

Report  of  Committee  on  Distribution J.  D.  von  Maur,  Chairman 

Report   of   Committee   on   Distribution    Standards 

W.  C.  Morris,  Chairman 
Report  of  Committee  on  International  Uniform   System 

of  Pipe  Threads W.  C.  Morris,  Chairman 

Report  of  Committee  on  Siipplying  Large  Buildings  with 

Gas O.  H.   Fogg,  Chairman 

Industrial  Gas  Appliances S.  Tully  Willson 

Report   of    Committee   on    Consumers'    Meters 

W.   K.  Harrington,  Chairman 
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WEDNESDAY  MORNING,  OCT.  i8th  (AUXILIARY  SESSION).' 

Accounting  Section. 

Cost  Records  on  Appliance  Installations H.  B.  Lohmeyer 

Outline  of  Credit  System  in  Operation  by  Peoples  Gas 

Light  &  Coke  Company Robert  Blair 

WEDNESDAY  AFTERNOON,  OCT.  i8th. 
Trip  to  plant  of  Sears,  Roebuck  &  Company. 

THURSDAY  MORNING,  OCT.  19th  (MAIN  SESSION). 

Distribution  Section. 
Manufactured  Gas   for  House  Heating 

G.  S.  Barrows  and  C.  C.  Winterstein 
Report  of  Committee  on  Utilization  of  Gas  Fuel  Appli- 
ances  W.  J.  Serrill,  Chairman 

Report  of  Committee  on  Gas  Housepiping G.  I.  Vincent,  Chairman 

Report  of  Committee  on  Pipe  Joints G.  I.  Vincent,  Chairman 

Unit  Costs  in  Distribution  Work A.  A.  Treadway 

Oxy-acetylene  Welding  in  Distribution  Work Charles  Wilde 

Intermission. 

THURSDAY  AFTERNOON,  OCT.   19th   (MAIN   SESSION). 

Chemical  Section. 

Report  of  Committee  on  Chemical  Tests C.  C.  Tutwiler,  Chairman 

Equivalent  of  the  Observed  Heat  Value  of  the  Light  Oil 

Scrubbed  from  Coke  Oven  Gases J.  W.  Shaeffer 

The  Removal  of  Sulphur  from  Spent  Oxide E.  J.  Murphy 

Purification  of  Water  for  Gas-making  Purposes W.  H.  Fulweiler 

Some  Characteristics  of  Gas  Oils E.  C.  Downing 

THURSDAY  AFTERNOON,  OCT.  19th  (AUXILIARY  SESSION). 

Illumination  Section. 

Gas  Ignition T.  J.  Litle,  Jr. 

Chicago's  Experience  with  a  Separate  Lighting  Division.. C.  A.  Luther 

FRIDAY  MORNING,   OCT.  20th    (MAIN   SESSION). 

Illumination  Section. 

Report  of  Committee  on  Gas  Lighting C.  O.  Bond,  Chairman 

Street  Lighting. 
General  Meeting. 

SUB-COMMITTCES. 

Committee  on  Carbonization. 

This  Committee  has  endeavored  to  obtain  figures  showing 
operating  results  from  as  many  of  the  horizontal,  inclined  and 
vertical  settings  and  by-product  oven  plants  built  in  recent 
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years  as  possible.  The  data  submitted  was  collected  with  a 
great  deal  of  difficulty,  and  the  Sub-committee  is  not  satisfied 
that  the  figures  are,  in  all  cases,  comparable,  owing  to  the  fact 
that  the  plants  were  not  operated  under  similar  conditions. 

This  Committee  has  also  endeavored  to  obtain,  and  has  done 
so  in  a  general  way,  means  adopted  by  the  principal  companies 
for  marketing  and  delivering  coke.  This  is  a  valuable  paper, 
and  represents  a  great  deal  of  work. 

This  Committee  should  be  continued. 

Committee  on  Gas  Works  Auxiliaries. 

This  Committee  was  unable  to  formulate  a  report,  but  the 
Chairman,  in  order  to  help  out  the  program,  kindly  prepared 
a  very  good  paper  on  the  subject  of  "Measuring  Flow  of 
Gases  From  Individual  Generator  Sets." 

Committee  on  Standard  Tests, 

This  Conunittee  has  endeavored  to  formulate  rules  and 
specifications  for  testing  coal  and  water  gas  plants. 

It  first  emphasizes  the  demand  for  comparable  or  uniform 
methods  of  stating  the  results  of  testing,  or,  more  broadly,  the 
results  of  operating  a  manufacturing  unit  or  plant.  The  ob- 
ject of  this  standardization  is  to  facilitate  the  study  of  the 
efficiency  of  materials,  apparatus  and  methods  by  comparing 
the  results  obtained  at  different  times  and  places. 

There  are  many  items  in  the  code,  but  it  is  thought  that 
any  of  the  data  called  for  might  be  considered  of  influence. 

Your  Committee  feels  that  this  is  very  important  work,  and 
should  be  carried  on  another  year,  after  this  report  has  been 
freely  discussed  at  the  annual  meeting. 

Committee  on  Refractory  Materials. 

This  is  the  third  year  of  the  existence  of  this  Committee, 
and  sees  the  development,  and  to  some  extent  the  accomplish- 
ment of  the  aims  and  purposes  of  the  Committee,  as  set  forth 
by  its  former  chairman,  Mr.  Herman  Russell. 

Very  satisfactory  progress  has  been  made  in  the  determina- 
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tion  of  the  conditions  which  refractory  materials  must  meet  in 
practice,  particularly  with  respect  to  those  refractories  met 
with  in  coal-gas  installations,  and  close  approximations  have 
been  made  regarding  the  qualities  which  such  material  must 
possess,  in  order  to  best  meet  those  conditions.  Determina- 
tion of  reliable  and  practical  methods  of  making  the  various 
tests,  such  as  porosity,  refractoriness,  resistance  to  slagging 
action,  and  the  like,  is  still  in  the  hands  of  Committee  C-8,  of 
the  American  Society  for  Testing  Materials.  As  soon  as  these 
methods  have  been  decided  upon,  the  practical  value  of  the 
work  of  the  Refractory  Materials  Committee  should  be  readily 
demonstrable. 

This  Committee  should  be  continued. 

Committee  on  Chemical  Tests. 

Since  the  last  meeting  of  the  Institute,  the  Committee  on 
Chemical  Tests  has  directed  its  activities  chiefly  towards  the 
revision  of  the  Gas  Chemists'  Handbook  compiled  in  1914, 
by  Mr.  W.  H.  Fulwiler. 

While  the  Committee  feels  that  distinct  progress  has  been 
made  in  the  handbook,  it  is  not  prepared  to  recommend  that 
all  of  the  methods  contained  therein  be  stamped  with  the 
official  approval  of  the  Institute,  without  further  revision  by 
succeeding  chemical  tests  committees,  or  by  a  special  com- 
mittee appointed  for  the  purpose,  except  possibly  the  methods 
covering  the  analyses  of  coal,  coke,  cement,  iron  and  steel. 
All  of  these  may  safely  be  adopted,  it  is  thought,  since  the 
method  for  analyses  of  coal  and  coke  is  based  on  the  work  of 
the  Bureau  of  Mines,  and  those  for  cement,  iron  and  steel 
from  the  official  methods  of  the  American  Society  for  Testing 
Materials. 

The  desirability  of  having  the  whole  work  officially  ap- 
proved by  the  Institute  seems  apparent,  and  since  its  value 
would  be  so  much  increased  by  such  action  of  the  Institute, 
the  Committee  feels  that  no  unnecessary  time  should  be  lost 
in  taking  the  necessar>^  steps  to  further  standardize  and  en- 
large the  work. 
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Committee  on  Distribution. 

Mr.  vdn  Maur,  the  Chairman  of  this  Committee,  has  helped 
the  Technical  Committee  during  the  year  to  look  after  the 
work  of  the  various  sub-committees  under  distribution,  and 
this  work  has  been  collected  under  a  general  committee  called 
the  Committee  on  Distribution. 

Committee  on  Consumers'  Meters. 

This  Committee  has  tabulated  a  large  amount  of  informa- 
tion of  facts  and  data  collected  by  sending  questions  to  various 
companies. 

The  question  of  deterioration  of  consumers*  meters  has  re- 
ceived unusual  attention  during  the  ^ast  year,  in  England,  and 
your  Committee  draws  attention  to  the  work  done,  as  de- 
scribed in  three  articles:  "Destructive  Influences  on  Gas 
Meters,"  "Life  of  Gas  Meters,"  and  "Life  of  Gas  Meters 
Research,"  in  The  Journal  of  Gas  Lighting  and  Water  Supply, 
pages  557,  563  and  586.  They  recommend  that  a  committee 
be  formed  by  the  Institute  to  carry  on  the  work  in  this  coun- 
try, along  similar  lines  and  for  the  same  purpose. 

Committee  on  Electrolysis. 

The  Committee  on  Electrolysis  makes  the  following  progress 
report  for  the  year  1915-16. 

This  Committee  attended  a  meeting  of  the  American  Com- 
mittee on  Electrolysis,  formerly  called  the  Joint  National  Com- 
mittee on  Electrolysis,  in  New  York  on  June  30,  1916,  where 
the  day  was  spent  in  discussing  the  second  galley  proof  of  the 
Preliminary  Report. 

The  meeting  then  adjourned  to  allow  each  member  further 
time  to  examine  the  report  and  to  submit  to  the  Publication 
Committee  any  desired  changes  in  this  report.  These  sugges- 
tions were  incorporated  as  far  as  possible  in  the  third  galley 
proof.  Copies  of  the  corrected  proof  were  sent  to  each  mem- 
ber and  on  September  2ist  and  22nd  the  Committee  again 
met  in  New  York  and  devoted  five  sessions  to  the  careful 
consideration  of  the  report  in  detail. 
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The  report  as  amended  at  these  meetings  was  finally  unani- 
mously adopted  by  the  Committee.  There  were  present  twenty 
members,  including  the  three  representatives  of  the  American 
Gas  Institute  and  two  representatives  of  absent  members. 

The  National  Associations  represented  on  the  American 
Committee  on  Electrolysis  are: 

American  Institute  of  Electrical  Engineers, 
American  Electric  Railway  Association, 
American  Railway  Engineering  Association, 
American  Telephone  and  Telegraph  Company, 
American  Water  Works  Association, 
National  Electric  Light  Association, 
Natural  Gas  Association, 
American  Gas  Institute, 

and  one  representative  of  the  Bureau  of  Standards. 

It  was  hoped  when  we  adjourned  that  the  final  proof,  paged 
and  with  inserts,  would  be  ready  so  that  each  member  of  the 
Committee  could  receive  two  copies  and  ten  copies  for  each 
association. 

This  report  is  a  preliminary  report,  which  confines  itself  to 
statements  of  facts  without  any  recommendations.  On  its  title 
page  appears  the  words  "Printed  but  not  Published." 

It  is  understood  that  the  report  will  not  be  published  until 
the  several  associations  have  approved  the  report. 

A  new  sub-committee,  with  one  representative  from  each 
association,  has  been  selected  to  continue  the  work  and  draft 
recommendations  for  a  report  on  the  Prevention  or  Mitigation 
of  Electrolysis. 

Prof.  Albert  F.  Ganz  has  been  selected  as  the  representative 
of  the  American  Gas  Institute  on  this  new  committee. 

Our  Committee  regret  that  it  is  unable  to  submit  the  Pre- 
liminary Report  for  approval  at  this  time,  but  we  urge  that 
the  report  be  given  early  attention  after  its  receipt,  as  the  gen- 
tlemen's agreement  between  the  associations  represented  will 
prevent  its  publication  until  approved  by  all  the  associations. 

We  believe  there  is  valuable  information  in  this  report  which 
should  be  published  as  soon  as  possible. 
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Committee  on  Cast  Iron  Pipe  Joints. 

A  preliminary  report  of  the  Committee  was  submitted  at 
the  meeting  of  the  Institute  held  in  San  Francisco  in  1915, 
and  there  read  by  title.  In  order  to  promote  discussion,  the 
report  was  published  in  the  December  number  of  the  Institute 
News  and  discussion  requested.  Several  interesting  discus- 
sions were  submitted  and  published  in  subsequent  issues  of  the 

News. 

Due  to  the  printing  of  the  report,  and  discussions  and  sug- 
gestions made  thereon,  this  year's  Committee  recommends 
certain  changes  in  specifications  of  last  year's  report. 

Subsequent  to  the  presentation  of  the  preliminary  report, 
the  Conmiittee  was  continued  and  has  been  at  work  during 
the  year  in  collecting  additional  data,  particularly  from  large 
situations,  and  endeavoring  to  arrive  at  some  definite  conclu- 
sion as  to  the  ultimate  form  which  the  report  will  take.  At 
least  two  series  of  experiments  are  under  way,  but  the  data 
is  not  available  as  yet.  They  propose  for  committee  work 
the  coming  year  as  follows : 

1st.  The  investigation  with  the  idea  of  producing  a  satis- 
factory cement  joint  for  large  mains  should  be  continued. 

2nd.  As  cast  lead  joints  and  lead  wool  joints  and  combina- 
tion joints  will  continue  to  be  used,  specifications  should  be 
prepared  for  each  of  these  types  of  joints. 

3rd.  The  Committee  should  investigate  the  special  forms 
of  cast-iron  pipe  joints,  such  as  flange  joint,  turned  and  bored, 
plain  end,  etc. 

4th.  A  clamp  to  go  over  standard  bell  and  spigot  pipe  should 
be  designed. 

5th.  If  possible,  the  final  report  of  the  Committee  should 
embody  recommendations  of  the  types  of  joints  to  be  used 
under  the  several  pressure  conditions,  i.  e.,  low,  medium  and 
high. 

These  five  suggestions  are  made  for  discussion  at  this  com- 
ing meeting.  They  represent  what  your  Committee  believes 
should  be  undertaken  by  the  Committee,  if  it  is  proposed  to 
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continue  this  work.  The  Sub-committee  recommends  as  fol- 
lows : 

1st.  That  the  outline  of  the  proposed  report  be  freely  dis- 
cussed at  this  meeting. 

2nd.  That  a  committee  be  appointed  to  continue  the  work, 
and  present  a  final  report  at  as  early  a  date  as  possible,  em- 
bodying the  suggestions  as  outlined,  with  such  modifications 
as  may  be  brought  out  by  discussion  at  this  meeting,  or  which 
may  be  recommended  by  the  Technical  Committee. 

Committee  on  Distribution  Standards. 

On  the  specific  subject  of  Pipe  Standards,  your  Sub-com- 
mittee reports  a  gradual  progress  toward  the  universal  adop- 
tion of  the  standard  specifications. 

Your  Sub-committee  was  this  year,  without  alteration  in 
personnel,  changed  in  title  and  had  its  powers  enlarged  by 
becoming  a  Committee  on  Distribution  Standards.  The  Tech- 
nical Committee  believed  it  advisable  there  should  be  one  com- 
mittee to  which  all  questions  as  to  Distribution  Standards 
should  be  referred,  and  which  committee  would  consider  the 
advisability  of  proposing  to  the  Institute  additional  distribu- 
tion standards. 

Your  Sub-committee  believes  that  the  eflfect  of  so  general 
a  commission  as  the  one  given  it  is  not  as  conducive  to  definite 
accomplishments  as  a  plan  of  providing  a  separate,  and  prob- 
ably smaller,  committee  for  each  specific  job.  As  stated  above, 
your  Sub-committee  thinks  there  should  be  a  continuation  of 
the  supervision  over  pipe  standards,  but  it  does  not  advocate 
the  continuance  of  the  Committee  on  Distribution  Standards 
as  now  constituted. 

This  Committee  should  be  continued  as  above  recommended. 

Committee  on  Gas  Housepiping. 

The  work  of  this  Committee  was  carried  on,  and  largely 
fprmulated  by  Mr.  C.  E.  Reinicker,  and  the  report  was  sub- 
mitted at  the  San  Francisco  meeting  for  discussion.  It  was 
then  revised  according  to  the  discussion,  and  after  Mr,  Rein- 
icker had  resigned  from  the  chairmanship  of  this  Committee, 
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Mr.  Vincent  was  appointed  to  take  up  the  work  of  the  report, 
and  some  minor  changes  were  made  and  the  final  agreement  of 
the  Committee  obtained. 

It  is  recommended  that  this  report,  after  discussion  in  the 
open  meeting,  be  referred  to  the  Committee  on  National  Gas 
Safety  Code,  with  power  to  substitute,  enlarge  or  amend — the 
final  approval  of  the  report,  however,  to  be  left  to  the  Direc- 
tors of  the  American  Gas  Institute. 

Committee  on  Supplying  Large  Buildings  With  Gas, 

This  Committee,  after  considerable  consideration  of  their 
subject,  decided  that  the  writing  and  publishing  of  a  handbook 
was  not  the  proper  manner  of  handling  the  subject ;  and  that 
the  report  as  written  by  the  Chairman,  Mr.  Fogg,  showing  the 
methods  which  should  be  used  to  advance  the  installation  of 
piping  in  large  buildings,  would  best  be  served  by  solicitation 
among  the  builders  and  architects. 

Their  final  conclusion  was  that  the  Institute  would  not  be 
justified  in  going  to  the  expense  of  publishing  a  pamphlet  on 
the  subject. 

Committee  on  Utilization  of  Gas  Fuel  Appliances, 

This  Committee  has  continued  its  work,  and  recommends 
that  an  agpreement  be  reached  between  the  National  Commer- 
cial Gas  Association  and  the  American  Gas  Institute,  whereby 
the  standard  specifications  for  gas  ranges  and  gas  fixtures 
which  have  already  been  jointly  adopted  by  these  two  societies 
be  printed  under  titles  which  so  state  this  fact. 

This  Committee  recomm^ds  a  tentative  specification  in 
regard  to  a  flexible  tubing,  which  shall  be  substantially  as 
safe  as  a  rigid  metal  pipe. 

Their  position  in  regard  to  slip  joints  is  no  different  from 
that  taken  several  years  ago,  and  they  believe  a  substitute 
joint  should  be  found. 

They  also  recommend,  until  such  time  as  a  substitute  slip 
joint  is  found,  that  the  slip  joint  be  standardized,  and  they 
submit  a  joint  designed  by  the  Appliance  Committee  of  the 
National  Commercial  Gas  Association. 
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This  Committee  should  be  continued. 

Committee  on  International  Uniform  System  of  Pipe  Threads. 

As  there  has  been  no  conference  of  the  Committee  on  In- 
ternational Uniform  System  of  Pipe  Threads,  the  Committee 
of  the  American  Society  of  Mechanical  Engineers  and  the 
American  Gas  Institute  have  not,  during  the  year,  held  any 
joint  meeting,  and  therefore  there  is  no  progress  to  report. 

Committee  on  Classification  of  Gas  Engineering. 

Our  representative,  Mr.  Peck,  has  been  appointed  Chair- 
man of  the  Joint  Committee  on  this  subject. 

They  have  taken  up  the  scope  of  the  work,  and  ways  and 
means  of  carrying  it  along.  They  have  held  many  meetings 
in  New  York,  and  have  divided  the  work  among  sub-commit- 
tees. 

A  substantial  start  has  been  made  in  the  organization  for 
carrying  on  the  work,  and  your  Committee  recommends  that 
this  report  be  carefully  read  by  the  Directors. 

This  Committee  should  be  continued. 

Committee  on  Misleading  Statements. 

Mr.  A.  E.  Forstall,  Chairman  of  this  Committee,  as  you  all 
know  is  exceptionally  well  fitted  for  the  work.  He  has  ans- 
wered many  statements  made  by  papers  and  magazines. 

This  Committee  should  be  continued. 

Committee  on  Nomenclature. 

Mr.  Harper  has  organized  this  Committee,  and  started  the 
wheels  toward  accomplishing  the  compilation  of  a  nomencla- 
ture. 

The  work  is  well  under  way,  and  this  Committee  undoubt- 
edly should  be  continued. 

Committee  on  By-products. 

The  Chairman  of  the  Technical  Committee  has  endeavored 
in  every  way  to  obtain  a  member  for  Chairman  of  this  Sub- 
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committee,  but  so  far  his  efforts  have  been  entirely  unsuc- 
cessful. 

The  by-product  engineers  seem  to  be  overloaded  with  work 
this  year,  but  we  recommend  that  the  Committee  be  continued, 
in  the  hope  that  the  next  Chairman  will  be  more  successful  in 
obtaining  someone  to  handle  this  work. 

Committee  on  Gas  Lighting. 

The  Committee  on  Gas  Lighting  reports : 

1.  Results  by  per  cent,   differences  of   intercomparison 

between  four  laboratories,  of  tests  made  on  several 
incandescent  gas  lamps. 

2.  Classifies  answers  received  from  sixty  members  mak- 

ing suggestions  for  increasing  or  bettering  gas  light- 
ing. 

3.  Reviews  the  various  factors  that  enter  into  good  gas 

lighting  service  and  discusses  each. 

(a)  Gas  quality  and  service; 

(6)  Piping,  fixtures  and  accessories; 

(c)  Lighting  units ; 

(rf)  Human  element — especially  as  it  affects  main- 
tenance. 

The  Technical  Committee  have  approved  all  papers  and  sub- 
committee reports  presented  at  this  meeting. 

Dana  D.  Barnum,  Chairman, 

H.  C.  Abei.1.,  R.  B.  Harper, 

C.  O.  Bond,  Herman  Russei^i*, 

C.  M.  Cohn,  J.  W.  Shaeffer, 

J.  P.  Crowley,  C.  C.  Tutwiler, 

A.  H.  Eluott,  E.  C.  Uhug, 

O.  B.  Evans,  J.  D.  von  Maur, 

O.  H.  Fogg,  J.  F.  Wing. 

A.  E.  FORSTALL, 
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The  President:  The  gentleman  who  has  just  spoken  is 
undoubtedly  the  hardest  working  member  of  the  Institute  in 
its  behalf  during  the  year.  He  does  not  seem  to  waste  many 
w^ords,  but  I  know  that  he  wrote  in  connection  with  the  busi- 
ness of  his  office  during  the  year,  eleven  hundred  letters  to 
carry  out  the  preparation  of  the  program.  He  certainly  is 
particularly  brief  in  stating  the  result  of  all  his  work. 

Mr.  Taussig  moves,,and  Mr.  Purcell  seconds  the  motion  that 
the  report  of  the  Technical  Committee  be  received  and  spread 
upon  the  minutes,  and  that  the  Institute  tender  its  earnest 
thanks  to  the  Chairman  and  his  associates  for  their  work  dur- 
ing the  year. 

(The  motion  prevailed.) 

The  President:  The  Committee  on  Arrangements.  Mr. 
Cowdery,  Chairman. 

Mr.  E.  G.  Cowdery  (Chicago)  :  The  entertainment  features 
provided  by  the  Committee  on  Arrangements  have  been  printed 
in  the  little  program  that  has  been  circulated.  The  Committee 
have  endeavored  to  make  such  arrangements  as  will  cause  the 
business  of  this  meeting  to  progress  in  a  systematic  manner 
and  smoothly.  It  has  arranged  a  Bureau  of  Information  lo- 
cated in  the  Elizabethan  Room  on  the  first  floor.  It  will  be 
there  continuously  during  the  days  of  this  meeting  throughout 
the  week.  It  is  intended  that  anybody  who  wants  to  know 
anything  about  what  is  going  on  at  this  meeting  shall  get  their 
information  from  this  Bureau. 

This  meeting  adjourns  at  i  o'clock  to-day,  and  assembles 
again- at  2.30.  Likewise  on  Thursday  of  this  week  in  the  same 
manner.  We  have  provided  a  number  of  tables  which  are 
reserved  for  the  members  in  the  north  end  of  the  Palm 
Room,  which  will  be  ready  for  you  at  i  o'clock,  so  that  you 
may  be  able  to  get  your  lunch  promptly.  I  said  that  these 
tables  were  reserved  to-day  and  Thursday.  Wednesday,  as 
we  adjourn  without  returning  to  the  meeting,  we  have  made 
no  arrangements  regarding  the  noon  luncheon  here,  and  on 
Friday  likewise  we  have  made  no  arrangements  to  reserve 
tables,  because  there  is  no  pressure  for  time  at  that  time. 
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The  President:  I  trust  we  will  all  avail  ourselves  of  the 
ample  arrangements  provided  by  the  committee. 

Mr.  D.  D.  Barnum  :  Mr.  President,  I  move  you  that  a  vote 
of  thanks  be  tendered  to  this  Committee  on  Arrangements,  who 
have  done  so  well  in  taking  care  of  our  wants  and  arranging 
so  many  conveniences  and  comforts  for  us  during  our  meeting. 

(The  motion  was  duly  seconded  and  carried,  and  a  vote  of 
thanks  tendered  the  Arrangements  Committee  by  the  mem- 
bers.) 

The  President  :  The  next  order  of  business  is  the  report 
of  the  Committee  on  Resolutions. 

Mr.  R.  B.  Brown  (Milwaukee) :  Mr.  Chairman  and  gentle- 
men, in  the  absence  of  Mr.  Addicks,  I  wish  to  present  for  his 
Committee  the  following  resolutions  which  have  been  approved 
by  the  Board  of  Directors  for  presentation  to  the  Institute,  and 
we  ask  their  adoption : 

''Resolved,  That  the  total  heating  value  in  manufactured  gas 
best  represents  its  quality  for  standard  requirements ;  and 

''Further  resolved,  That  the  American  Gas  Institute  recom- 
mends the  adoption  of  the  total  heating  value  as  the  only 
standard  basis  of  rating  the  quality  of  all  manufactured  gas 
distributed  in  the  United  States." 

Experience  has  demonstrated  that  in  establishing  any  defi- 
nite calorific  standard  for  gas,  the  following  are  conditions  that 
govern : 

1.  In  any  calendar  month  gas  should  on  the  average  at 

least  meet  the  standard  fixed. 

2.  Except  in  case  of  accident  or  other  incident  of  manufac- 

ture reasonably  beyond  control,  the  average  of  any 
day's  determinations  should  not  fall  below  the  stand- 
ard fixed  by  more  than  lo  per  cent. 

3.  Where  gas  is  compressed  the  heating  value  shall  be  de- 

termined before  compression. 

4.  Gas  should  not  be  required  to  contain  such  percentages 

of  constituents  as  to  render  the  gas  unstable  under 
varying  conditions  of  atmospheric  temperatures  and 
pressures. 
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5-  The  standard  adopted  should  not  necessarily  restrict  the 
use  of  materials  or  processes  to  the  detriment  of  eco- 
nomical manufacture  or  to  prevent  the  conservation 
of  natural  resources. 

6.  Materials  and  processes  may  be  used  whose  by-prod- 
ucts of  manufacture  are  of  military  value  to  the 
Gk)vernment. 

The  President:  Gentlemen,  you  have  heard  the  report. 
The  motion  is  upon  the  adoption  of  the  report  and  the  recom- 
mendation. 

Mr.  a.  E.  Forstai,!,  :  Mr.  President,  I  move  that  the  reso- 
lution be  adopted. 

Mr.  Morrison:    Seconded. 

The  President  :  It  is  moved  by  Mr.  Forstall  and  seconded 
by  Mr.  Morrison  that  the  resolutions  as  read  by  Mr.  Brown 
be  adopted. 

(The  motion  prevailed.) 

The  President:  The  next  item  of  business  is  the  report 
of  the  Committee  on  the  Revision  of  Constitution  and  By-Laws. 

Mr.  R.  B.  Brown  :  Mr.  President  and  gentlemen :  On  be- 
half of  the  Committee  on  Revision  of  Constitution  and  By- 
Laws  I  have  to  submit  two  amendments  to  the  Constitution, 
both  of  which  have  been  passed  upon  by  the  Board  of  Direc- 
tors and  approved  for  submission  to  the  Institute. 

First :  "Section  6-B  :  A  'gas  company,'  as  used  in  Section 
5  and  Section  6,  shall  be  construed  as  including  operating  by- 
product coke  oven  companies  or  any  other  companies  which 
are  engaged  in  the  manufacture,  sale  or  distribution  of  gas, 
whether  the  distribution  of  its  product  is  wholesale  or  retail." 

You  will  note  that  that  opens  the  road  to  our  active  mem- 
bership to  all  qualified  engineers  or  responsible  executive  of- 
ficials from  any  companies  which  are  engaged  in  the  manufac- 
ture of  gas  for  distribution  purposes.  The  Committee  feels 
that  this  broadening  of  the  field  is  very  desirable  at  this  time, 
that  we  shall  be  in  position  to  avail  ourselves  of  all  the 
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knowledge  and  all  the  assistance  which  may  come  from  this 
very  rapidly  increasing  development  of  our  industry. 

The  second  amendment  to  be  submitted  is  as  follows : 

"SECTION  27:  The  Board  of  Directors  may  appoint  an- 
nually and  fix  the  salary  of  an  Assistant  Secretary.  The  As- 
sistant Secretary  shall  represent  and  act  in  the  place  of  the 
Secretary  during  the  Secretary's  absence  or  disability,  and 
under  the  supervision  of  the  Secretary  shall  perform  such 
other  functions  or  duties  as  the  Board  may  authorize." 

It  was  found  necessary  during  the  course  of  the  work  of 
the  Institute  this  year  for  the  Board  to  make  an  emergency 
appointment  of  an  Assistant  Secretary,  and  this  constitutional 
amendment  simply  makes  regular  that  action.  The  work  of 
the  Institute  and  its  various  committees  being  centralized  in 
New  York,  has  added  a  great  deal  to  the  duties  of  the  Secre- 
tary, and  it  is  very  desirable,  and  it  was  very  necessary  that  he 
have  additional  assistance  in  a  way  that  our  various  standing 
committees  could  call  upon  this  Assistant  Secretary  for  special 
work,  which  was  entirely  beyond  the  ability  and  the  time  of 
the  Secretary  to  give  attention  to.  We  ask  the  approval  of 
these  two  changes  in  the  Constitution. 

I  will  also  at  this  time  read  a  change  in  the  By-Laws  which 
does  not  require  the  approval  of  the  Institute,  but  for  your 
information  only.  It  has  been  adopted  by  the  Board  of  Direc- 
tors. 

"By-Law  25  (Section  44)  of  the  By-Laws  be  amended  to 
read  as  follows :  'The  President  shall  appoint  a  committee  of 
three  to  recommend  the  place  for  the  next  annual  meeting, 
which  committee  shall  report  to  the  Board  of  Directors  at  the 
meeting  of  the  Board  next  following  the  adjournment  of  the 
next  Annual  Meeting.'  " 

It  has  been  the  practice  in  the  past  for  this  Committee  to 
report  to  the  Institute  at  some  session  of  the  Annual  Meeting. 
It  is  thought  desirable  for  the  incoming  administration,  after 
they  have  arranged  their  organization,  to  have  the  opportunity 
to  discuss  this  question  of  the  place  of  meeting  with  the  com- 
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mittee  before  the  recommendation  is  made,  and  the  only  way 
that  that  can  be  done  is  to  have  the  report  of  the  Committee 
on  Next  Place  of  Meeting,  come  to  the  Board  of  Directors, 
and  there  seems  to  be,  in  the  opinion  of  your  Committee,  no 
reason  why  this  should  not  be  done.  The  Board  has  accord- 
ingly taken  that  action. 

The  President  :  The  question  now  comes  upon  the  adop- 
tion of  the  amendments  to  the  Constitution  which  have  been 
read  in  detail  by  the  Acting  Chairman  of  this  Committee,  and 
have  been  approved  by  the  Board  of  Directors,  and  have  been 
recommended  by  the  Board  for  adoption  by  the  Institute.  I 
will  ask  action  on  these  separately.    The  first  one  is : 

"Section  6-B  :  A  'gas  company,'  as  used  in  Section  5  and 
Section  6,  shall  be  construed  as  including  operating  by-product 
coke  oven  companies  or  any  other  companies  which  are  en- 
gaged in  the  manufacture,  sale  or  distribution  of  gas,  whether 
the  distribution  of  its  product  is  wholesale  or  retail." 

In  order  to  facilitate  action  on  this  proposed  amendment  I 
will  state  that  it  is  necessary  to  cast  a  ballot. 

Mr.  a.  E.  Forstai,!,:  I  move  that  the  Secretary  be  in- 
structed to  cast  the'  ballot  of  the  Institute  for  the  adoption  of 
the  amendment  as  read. 

(Motion  duly  seconded.) 

The  President:  Is  there  any  objection?  If  not,  those  in 
favor  of  the  motion  that  the  ballot  be  cast  by  the  Secretary 
will  please  say  "aye." 

(The  motion  was  carried.) 

The  Secretary:  Mr.  President,  I  hereby  cast  the  ballot 
of  the  members  of  the  Institute  for  the  following  amendment 
to  the  Constitution : 

"Section  6-B  :  A  *gas  company,'  as  used  in  Section  5  and 
Section  6,  shall  be  construed  as  including  operating  by-prod- 
uct coke  oven  companies  or  any  other  companies  which  are 
engaged  in  the  manufacture,  sale  or  distribution  of  gas, 
whether  the  'distribution  of  its  product  is  wholesale  or  retail." 
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The  President  :    The  amendment  has  been  adopted.    The 
question  is  now  on  the  adoption  of  the  second  proposed  amend-, 
ment: 

"Section  27:  The  Board  of  Directors  may  appoint  annu- 
ally and  fix  the  salary  of  an  Assistant  Secretary.  The  As- 
sistant Secretary  shall  represent  and  act  in  the  place  of  the 
Secretary  during  the  Secretary's  absence  or  disability,  and 
under  the  supervision  of  the  Secretary  shall  perform  such 
other  functions  or  duties  as  the  Board  may  authorize." 

Mr.  a.  E.  Forstai,!,  :  Mr.  President,  I  move  that  the  Sec- 
retary be  instructed  to  cast  the  ballot  of  the  Institute  for  the 
proposed .  amendment. 

(Motion  duly  seconded.) 

The  President:  Is  there  any  objection?  The  motion  is 
made  and  duly  seconded,  and  there  is  no  objection  entered. 
The  Secretary  cast  the  ballot  for  the  adoption  of  the  amend- 
ment. 

(The  motion  was  adopted.) 

The  President:  I  wish  to  state  in  relation  to  the  change 
in  the  By-Laws  which  was  reported  by  Mr.  Brown,  whereby 
the  Committee  on  Next  Place  of  Meeting  is  to  report  to  the 
Board  of  Directors  at  their  first  meeting  after  the  adjournment 
of  the  Annual  Meeting.  This  Committee  has  been  appointed. 
Mr.  George  Beadenkopf  is  Chairman.  The  other  two  members 
of  the  Committee  are  Mr.  Eustace  and  Mr.  Congdon,  and  I 
ask  those  members  who  are  interested  in  this  subject  to  com- 
municate with  these  members  of  the  Committee  so  that  they 
may  make  their  statements  before  the  report  is  filed  with  the 
Board. 

The  next  business  is  the  report  of  the  National  Gas  Safety 
Code. 

The  Secretary:  Mr.  President,  the  Committee  is  not 
ready  to  report.  They  ask  the  privilege  of  postponing  the 
report  until  the  meeting  Friday. 

The  President:  If  it  is  the  pleasure  of  the  meeting  this  will 
be  a  matter  of  specified  business  for  the  General  Session  on 
Friday  morning. 
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The  next  business  is  the  report  of  the  Committee  on  Analy- 
sis of  Accidents.    Mr.  Douglas,  Chairman. 

Mr.  James  B.  Dougi^as  (Philadelphia) :  According  to  Bul- 
letin Whole  Number  201,  August,  1916,  of  the  U.  S.  Bureau 
of  Labor  Statistics,  "no  department  of  statistical  inquiry  more 
closely  touches  the  public  weal  than  the  study  of  personal  in- 
juries by  accident.  Statistics  of  industrial  accidents  should 
serve  for  accident  prevention,  for  the  due  administration  and 
intelligent  revision  of  workmen's  compensation  laws,  and  for 
the  computation  of  compensation  insurance  rates.  For  acci- 
dent prevention  it  is  needful  to  know  how  and  why  accidents 
occur.  For  the  better  administration  of  workmen's  compen- 
sation laws  it  is  necessary  to  have  an  accurate  statistical 
record.  *  *  *  For  the  intelligent  enactment  and  revision  of 
compensation  legislation,  legislators  must  know  the  number 
and  character  of  accidental  injuries,"  etc. 

The  Committee  on  Analysis  of  Accidents  appointed  early 
this  year  to  continue  the  analysis  work  started  by  the  Com- 
mittee on  Accident  Prevention  several  years  ago  has  with 
your  help  been  able  to  add  some  3,700  individual  cases  to  the 
experience,  bringing  it  in  all  up  to  10,000  cases.  The  report 
i-s  printed,  as  you  doubtless  know,  and  I  will  draw  attention 
to  the  charts,  and  say  that  I  hope  you  will  all  make  a  study 
of  the  causes  of  accidents,  assuming  that  you  are  all  interested, 
as  we  ^re,  in  accident  prevention,  in  order  to  know  just  what 
points  to  attack. 

The  work  done  during  the  last  few  years  has  now  be- 
come of  real  statistical  value  and  has  on  several  occasions 
during  the  year  been  used  to  show  that  the  gas  industry  was 
not  particularly  hazardous.  In  one  state  which  I  know  of,  an 
effort  was  made  to  draft  a  state  Safety  Code  which  would 
associate  the  gas  industry  with  explosives.  A  mere  glance  at 
this  analysis  of  10,000  cases  is  all  that  is  necessary  to  show 
that  a  great  injustice  would  thereby  be  done  the  gas  industry. 

It  is  interesting  to  note,  also,  following  along  those  lines, 
that  in  all  less  than  5  per  cent,  of  the  total  of  10,000  cases  an- 
alyzed shows  accidents  peculiar  to  the  gas  industry,  that  is,  to 
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leaks  inside  and  outside,  and  to  explosions.  Of  course,  there 
are  some  cases  of  bums  not  sustained  in  explosions  which 
might  be  included  in  that,  but  were  not,  the  thought  being  that 
the  three  classes  of  cases  mentioned  cover  all  the  classifications 
peculiar  to  the  industry. 

It  has  not  been  an  easy  matter,  to  get  together  these  3,700 
additional  cases  and  bring  the  total  up  to  an  experience  worth 
while,  but  I  want  to  say  that  we  of  the  Committee  are  very  ap- 
preciative of  what  help  has  been  given  to  us,  and  as  suggested 
in  the  report,  recommend,  if  it  is  seen  fit  to  continue  the  Com- 
mittee or  appoint  a  new  one,  that  the  President  urge  that  the 
interest  in  this  work  be  made  more  general,  and  that  the  var- 
ious companies  throughout  the  country  take  an  active  interest 
in  reporting  their  cases. 

And,  in  leaving  this  report  with  you,  the  Committee  feels 
that  it  has  made  a  start  in  the  right  direction. 


REPORT  OF  COMMITTEE  ON  ANALYSIS  OF 
ACCIDENTS. 

The  Committee,  appointed  for  the  first  time  this  year,  to 
continue  the  analyses  of  accidents  to  employees  while  on  duty, 
has  succeeded  in  bringing  the  number  of  cases  analyzed  up  to 
10,000,  which  experience,  though  still  comparatively  small, 
should  be  of  considerable  assistance  to  the  managers  of  gas 
companies  in  indicating  the  points  to  be  attacked  in  accident 
prevention  work. 

Discouraging  as  have  been  the  results  of  endeavoring  to 
induce  the  various  gas  companies  to  report  their  accident  cases, 
the  Committee  has  received  a  total  of  3,763  cases  during  the 
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Institute  year.  The  answers  made  on  the  accident  reports 
received  by  the  Committee,  in  its  opinion,  do  not  warrant  the 
making  up  of  charts  to  show  other  than  the  causes  of  acci- 
dents and  the  effects  thereof,  although  as  a  matter  of  interest 
notes  on  other  findings  made  from  the  accident  reports  are 
included  herein. 

The  following  figures  are  arrived  at  by  combining  the 
analyses  for  the  two  Institute  years  ended  September  i,  1916. 

Of  the  6,499  cases  reported  during  the  two  years,  5,283 
reported  on  disability,  and  of  that  number  2,286,  or  43  per 
cent.,  reported  disabilities  amounting  in  all  to  25,036  days, 
being  an  average  of  10.9  days'  disability  per  case,  and  in  2,997 
cases,  or  57  per  cent.,  it  was  reported  that  no  disability  re- 
sulted. Of  the  2,286  cases  of  disability,  it  was  found  that 
478  showed  periods  of  disability  of  over  two  weeks  each  and 
involved  a  total  disability  of  13,346  days,  being  an  average  of 
27.9  days'  disability  per  case. 

It  is  also  interesting  to  note  that  of  4,325  cases  reported 
during  the  two  years  on  length  of  service,  1,946,  or  45  per 
cent.,  of  the  employees  injured  had  been  in  the  company's 
employ  one  year  or  less. 

During  the  two  years'  period,  6,362  reports  indicated  the 
age  of  the  injured  employees,  which  showed  the  average  age 
to  be  33  years. 

The  analyses  made  up  to  September  i,  191 5,  showed  6,237 
cases  reported  by  119  gas  companies  in  35  states.  Similar 
analyses  for  the  Institute  year  ended  September  i,  1916, 
showed  3,763  cases  additional,  reported  by  104  companies  in 
30  states. 

The  27  fatal  cases  referred  to  on  the  Causes  of  Accidents 
chart  were  in  more  detail  due  to  the  following  causes : 
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Leak  of  gas  outside: 

Overcome  by  gas  while  tapping  main 3 

Overcome  by  gas  while  bagging  main i 

Machinery  in  operation: 

Caught  in  pulley  of  coke  conveyor 2 

Elevators,  etc. :  1 

Fell  down  elevator  shaft i 

Caught  between  elevator  chain  and  pulley  shaft .. .     i 

Explosions,  ignited  gas: 

Burned  by  gas  escaping  from  generator  door 2 

Burned  by  explosion  of  gas  escaping  from  revivifi- 
cation machine  i 

Falling  in  or  through  openings: 

Fell  from  engine  i 

Fell  into  coal  hopper i 

Fell  from  top  of  mixing  tank i 

Fell  from  coal  trestle i 

Hot  material: 

Burned  by  hot  tar i 

Objects,  falling: 

Struck  on  head  by  falling  piece  of  coal 2 

Vehicles,  etc. : 

Thrown  by  skidding  motorcycle i 

Struck  by  automobile  while  at  work  in  ditch i 

Struck  by  street  car 2 

Struck  by  truck  while  riding  bicycle i 

Miscellaneous : 

Burned  while  extinguishing  fire  at  tar  still i 

While  scuffling  with  fellow-employee  was  thrown 

to  ground,  striking  stomach i 

Overcome  by  ammonia  fumes  escaping  from  still . .  i 

Heat  prostration   i 

27 

The  work  on  analyses  of  accidents  from  year  to  year  done 
by  the  several  Institute  Committees  has  become  of  real  value, 
and  on  a  number  of  occasions  during  the  year  has  been  used 
to  prove  that  the  gas  industry  cannot  be  properly  classified  as 
extra  hazardous. 


in 

H 
Z 
bJ 

a 

u 
u 

< 


S^ 


ui 
in 

=> 
< 

O' 


<  si 


o 
111 


1. 

it 
I 
I 

! 
I 
S 


's  s g 


Z   K   U   ^ 


74 

It  will  be  noted  that  accidents  peculiar  to  the  industry,  i.  e., 
leak  of  gas  (outside  and  inside)  and  explosions,  constituted 
but  4.9  per  cent,  of  the  io,ocx)  cases  reviewed.  This  being 
positive  evidence,  should  prove  convincing  to  any  state  body 
or  insurance  committee  having  to  do  with  casualty  ratings  for 
the  industry. 

It  is  recommended  that  the  work  of  the  Committee  be  con- 
tinued, and  that  the  President  of  the  Institute  urge  the  mem- 
bers to  make  better  response  to  the  Committee's  requests  for 
reports  of  accidents. 

James  B.  Dougi^as,  Chairman, 
Chari.es  B.  Scott, 
Geo.  Ouver  Smith. 
September,  1916. 

Mr.  G.  T.  Macbeth  (Mt.  Vernon,  N.  Y.) :  Mr.  President, 
I  move  that  the  Committee  be  thanked  for  their  able  work  in 
connection  with  Analysis  of  Accidents,  and  that  the  report  be 
accepted  and  spread  upon  the  minutes. 

Mr.  J.  E.  NuTE:    Seconded,  Carried. 

REPORT  OF  PRESIDENT  OF  UNITED  STATES  NA- 
TIONAL COMMITTEE  OF  THE  INTERNA- 
TIONAL COMMISSION  ON  ILLUMI- 
NATION FOR  THE  YEAR 

1915-1916. 

In  accordance  with  the  statutes  of  this  Committee,  I  beg  to 
submit  the  following  report  for  the  year  closing  November  i, 
1916: 

Pursuant  to  the  statutes  of  the  International  Commission  on 
Illumination  and  in  accordance  with  the  vote  taken  at  the 
organization  meeting  held  in  Berlin,  in  1913,  the  second  meet- 
ing of  the  Commission  was  to  have  been  held  in  Paris  during 
the  past  summer.  Owing,  however,  to  the  continuance  of  the 
war  in  Europe  there  has  been  no  activity  whatever  of  the  In- 
ternational Commission  on  Illumination  and  no  communication 


75 

between  the  National  Committee  of  the  United  States  and 
those  of  the  other  countries  adhering  to  the  Commission. 

Notwithstanding  the  cessation  of  international  activity  and 
the  temporary  disruption  of  the  international  organization  it 
has  seemed  advisable  to  maintain  the  organization  of  the  Na- 
tional Committee  in  this  country.  Under  these  circumstances, 
however,  as  stated  in  last  year's  report,  there  is  little  that  can 
be  done  by  the  United  States  National  Committee  except  to 
stimulate  interest  in  the  study  of  those  questions  which  are  of 
importance  to  the  International  Commission,  and  in  particular 
to  encourage  the  investigation  of  problems  pertinent  to  the 
science  and  art  of  illumination.  The  responsibility  for  cherish- 
ing the  ideals  of  the  Commission  rests  in  part  with  the  United 
States  and  when  international  order  is  once  more  established 
this  country  should  be  prepared  to  furnish  technical  material 
for  international  consideration.  Therefore,  although  no  funds 
are  required  at  present  from  the  technicjal  societies  of  the 
United  States  for  the  support  of  the  International  Commis- 
sion it  is  hoped  that  the  technical  societies  will  lend  their  in- 
terest and  support  in  advancing  the  science  and  art  of  illumi- 
nation in  this  country. 

Respectfully  submitted, 

Edw.  p.  Hyde,  President. 

Mr.  Batten  moved,  Mr.  Mueller  seconded  the  motion  to  ac- 
cept the  report  and  publish  in  the  Proceedings.    Carried. 

The  President  :  Has  any  member  any  general  business  be- 
fore we  resolve  ourselves  into  the  Manufacturing  Section  ?  If 
there  is  no  other  general  business  I  will  call  Mr.  Abell  to  the 
chair  and  the  General  Session  will  now  be  adjourned  until 
Friday  forenoon,  and  the  Manufacturing  Section  program  will 
now  be  continued. 

Thereupon  the  General  Session  was  adjourned  to  Friday, 
October  20,  1916,  at  10.30  a.  m. 


76 
MANUFACTURING  SECTION. 

First  Settion,  Tuesday,  October  17, 1916, 12  o'clock  Noon. 

Mr.  H.  C.  Abei.1*,  Vice-President,  presiding. 
Mr.  J.  S.  Jackson,  Secretary. 

Thb  Chairman  :  The  Manufacturing  Section  will  kindly 
come  to  order.  The  first  on  the  program  for  the  Manufac- 
turing Section  is  a  paper  by  Mr.  J.  M.  Spitzglass  on  "Meas- 
uring Flow  of  Unpurified  Gases  at  High  Temperatures." 

Mr.  J.  M.  SPITZGI.ASS  (Chicago)  :  Gentlemen  and  Mr. 
Chairman,  knowing  how  valuable  the  time  is,  I  will  make  it 
as  brief  as  possible,  jusf  giving  you  the  meat  of  the  paper 
and  then  you  can  consider  the  balance  later. 

Fig.  I  opposite  page  82  of  the  paper,  shows  the  top  of  the 
superheater,  jtnd  the  inlet  and  outlet  of  the  wash-box  of  a  gas 
machine.  Gas  flowing  from  the  superheater  into  the  wash-box 
is  at  a  temperature  of  about  1,200^,  flowing  from  the  wash- 
box  is  at  a  temperature  of  about  180^.  When  we  started  this 
work  we  did  not  know  which  place  would  be  better  for  our 
work  to  measure,  and  we  made  experiments  first  on  the  inlet 
to  the  wash-box  at  the  higher  temperature.  We  found  that  we 
could  measure  the  flow;  that  is,  it  would  be  indicated  on  the 
gauges,  but  it  was  very  hard  to  keep  the  tubes  clean  for  doing 
the  work.  There  is  one  Pitot  tube  shown  at  the  inlet  and  one 
at  the  outlet,  and  the  two  are  connected  to  gauges,  one  of 
which  is  near  the  wash-box,  and  the  other  at  the  gas  maker's 
desk  which  is  the  present  location  of  the  gauge  at  Pitney  Court 
Station. 

While  trying  to  measure  the  gas  at  the  inlet  to  the  wash- 
box  we  endeavored  to  find  a  tube  that  would  do  the  work  and 
which  would  not  be  clogged  up  by  the  carbon  in  the  gas. 

By  the  drawing  after  page  84  you  will  see  how  we  followed 
that  work.  We  first  put  in  what  we  called  a  multi-opening 
tube;  the  kind  that  was  explained  in  last  year's  report  of  the 
Committee  on  Gas  Works  Auxiliaries.  This  tube  stretches 
along  the  whole  diameter  of  the  pipe.  The  tube  has  two  sets 
of  openings  in  opposite  directions,  and  when  the  flow  starts  it 
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sets  up  a  differential  pressure  in  proportion  to  the  impact  of 
the  flow.  This  tube  was  plugged  up  after  the  first  24  hours 
and  we  thought  the  reason  was  because  the  openings  were  too 
small.  We  changed  it  to  tube  No.  2,  with  larger  openings, 
but  that  did  not  help  much.  Then,  since  we  wanted  to  keep 
on  with  the  work,  we  decided  to  experiment  with  single  open- 
ings in  the  tubes,  thinking  they  would  not  plug  up  so  easily. 

Then  we  tried  tubes  3,  4,  5,  6,  7  and  8,  and  found  that  tube 
No.  8  was  the  best,  and  the  only  change  we  made  after  this 
is  what  we  call  tube  No.  9,  which  had  the  angle  increased  to 
70°  from  the  horizontal.  In  the  tube  shown  on  the  drawing 
the  angle  is  60°. 

This  tube,  operated  at  present  at  Pitney  Court  Station,  has 
been  in  operation  for  6  months,  and  did  not  clog  up.  We 
clean  it  once  a  week  with  steam,  and  have  it  connected  to 
gauges  indicating  the  flow  of  gas  from  each  generator.  I 
will  not  claim  that  it  solves  all  the  problems  of  gas  manu- 
facture. It  does  give  us  some  information.  But  the  main 
thing  is  that  it  is  so  easily  installed  that  you  can  well  afford 
to  try  it. 

On  page  87  you  will  find  from  there  to  page  95  a  number 
of  charts  that  represent  tests  we  made  from  indications  of 
this  Pitot  tube.  These  show  what  inferences  we  can  draw 
from  the  readings  of  the  gauges  to  improve  the  operation  of 
the  machine.  The  charts  show  very  plainly  that  when  the  right 
amount  of  steam  is  used,  the  line  representing  the  gas  made 
during  the  run  will  be  practically  straight,  it  will  follow  the 
theoretical  line  more  closely,  and  when  we  do  not  have  the 
right  amount  of  steam  it  will  make  a  little  more  during  the 
beginning  of  the  run  and  will  drop  off.  It  will  not  be  as 
efficient  as  the  other  case. 

On  page  97  in  an  arrangement  shown  of  a  similar  instal- 
lation at  the  Fulton  Works  of  the  Brooklyn  Union  Gas  Com- 
pany, where  they  have  done  similar,  work.  They  had  the 
Pitot  tube  in  a  vertical  pipe  quite  a  distance  from  the  wash- 
box,  which  in  a  way  is  better  than  ours,  which  is  closer  to 
the  wash-box,  and  in  other  respects  was  not  as  good,  for  they 
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were  bothered  with  the  excessive  condensation  coming  from 
the  wash-box  on  account  of  the  line  being  vertical. 

On  page  98  are  given  readings  of  the  gauge  as  compared 
with  a  station  meter.  You  will  find  that  the  average  readings 
correspond  very  closely  with  the  station  meter,  while  the  in- 
dividual readings  are  as  far  apart  as  7  or  8  per  cent.,  or  more, 
but  this  is  due  to  the  fact  that  the  time  of  the  run  during  the 
hour  is  taken  from  nominal  run.  You  take  for  instance  a 
run  of  4  minutes,  and  you  consider  it  as  4  minutes,  though 
it  may  be  a  little  shorter  or  longer,  while  the  true  indications 
of  the  gauge  are  momentary.  If  you  take  the  average  time, 
you  cannot  be  accurate  on  each  reading.  But  these  readings 
are  accurate  enough  for  all  practical  purposes. 

Those  of  you  who  are  interested  in  the  subject  will  find  it 
convenient  probably  to  visit  the  Pitney  Court  Station  of  the 
Peoples  Gas  Light  and  Coke  Company,  where  you  will  see  this 
device  in  operation,  and  have  it  explained  thoroughly  by  Mr. 
Connors  and  Mr.  Wooden,  who  did  most  of  the  work  on  it. 

I  will  take  only  a  few  minutes  to  explain  to  you  the  tables 
given  with  this  paper.    They  appear  on  pages  105  to  115. 

I  thought  while  1  was  making  out  these  tables  that  I  would 
include  some  additional  information  which  may  prove  to  be 
very  useful.  Table  I  gives  the  general  properties  of  dry  air 
from  0°  to  212^  F.,  and  also  the  pressure  and  density  of  satu- 
rated water  vapor,  the  headings  being  self-explanatory.  The 
volume  factor  given  in  the  table  is  actually  the  correction 
factor  for  dry  gas,  but  I  call  it  volume  factor  in  order  to 
differentiate  it  from  the  correction  factor  for  saturated  gases. 

Table  II  gives  certain  properties  of  saturated  gases  which 
apply  to  all  gases  in- general,  independent  of  their  specific  grav- 
ity. The  first  column  is  the  partial  gas  pressure  in  pounds  per 
square  inch.  That  is  the  pressure  occupied  by  the  gas  alone, 
leaving  the  balance  of  14.7  to  be  exerted  by  the  water  vapor 
in  the  saturated  gas. 

The  second  column  is  the  proportion  of  dry  gas  in  the  mix- 
ture, that  is,  the  portion  of  pressure  exerted  by  the  dry  gas 
alone,  for  instance,  at  0°,  this  portion  is  0.998  and  a  two- 
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thousandth  part  of  the  pressure  is  exerted  by  the  water  vapor 
even  at  o°  F. 

Of  course  when  you  take  212,  the  volume  of  gas  is  o,  be- 
cause it  is  all  water  vapor,  unless  we  increase  the  pressure. 

The  next  column  is  the  change  in  volume  when  a  given 
weight  of  gas  is  changed  from  60^  F.  to  the  given  temperatures. 
For  instance,  at  60°  the  volume  is  one.  At  120°  the  volume  of 
the  same  weight  of  gas  is  changed  to  1.236,  increasing  a  little 
less  than  24  per  cent.  At  180°,  if  you  keep  the  gas  saturated, 
the  volume  of  the  same  is  increased  practically  two  and  a  half 
times  its  volume  at  60°  F. 

The  last  column  is  the  correction  factor  of  saturated  gas  for 
the  standard  pressure,  30  inches  or  14.7  per  square  inch,  and 
60°  F.  temperature. 

The  other  tables  from  III  to  XI  are  all  the  same,  referring  to 
different  specific  gravities.  In  these  tables  all  the  figures  refer 
to  air  at  60°  F.  temperature,  and  30  inches  barometer.  That  is, 
when  you  have  a  gas  at  a  specific  gravity,  say  of  60,  then  in 
figuring  a  certain  problem,  finding  out  the  density  of  that  gas, 
or  the  factor  to  be  used  for  the  specific  gravity,  you  have  first 
to  find  out  the  same  factor  for  dry  air  at  this  temperature,  and 
then  apply  the  specific  gravity  of  the  gas  and  the  part  of  the 
vapor  and  that  involves  a  great  deal  of  figuring.  In  each  table 
the  last  column  gives  the  figure  directly — it  gives  directly  the 
ratio  of  the  weight  per  cubic  foot  of  the  saturated  gas  to  the 
weight  of  air  at  60  and  30. 

There  is  another  important  column  in  each  table  designated 
as  the  partial  gas  ratio.  The  partial  gas  ratio  means  the 
ratio  of  the  weight  of  the  gas  alone,  not  counting  the  vapor, 
to  dry  air  at  60  and  30.  I  have  shown  how  to  use  this  column 
in  the  report  in  connection  with  flow  problems,  and  it  can  also 
be  used  in  connection  with  other  problems  in  the  same  way. 
For  instance,  when  the  pressure  of  saturated  gas  is  increased 
it  does  not  interfere  with  the  water  vapor  at  all.  The  water 
vapor  is  still  the  same  amount,. and  the  change  is  going  on  in 
the  gas  only. 

Taking  this  partial  gas  pressure  and  by  combining,  as  ex- 
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plained  in  the  paper  minutely,  the  volume  factor  and  the  par- 
tial gas  ratio  you  get  the  amount  that  is  to  be  added  for  the 
given  pressure  to  the  density  or  to  the  specific  ratio  of  the  gas. 
That  is,  it  gives  you  the  additional  amount  of  gas  alone  for  the 
given  pressure,  without  going  into  any  other  calculations, 
simply  by  addition. 

You  will  readily  see  when  you  go  over  these  tables,  that 
while  they  were  prepared  for  figuring  flow  problems  they  are 
not  limited  to  these  problems  alone,  and  I  venture  to  say  that 
any  one  who  is  connected  with  or  interested  in  the  manufac- 
ture or  distribution  of  gas,  will  find  it  very  convenient  to  have 
a  set  of  these  tables  on  his  desk  at  all  times. 

MEASURING  FLOW  OF  UNPURIFIED  GASES  AT 

HIGH  TEMPERATURES. 

This  paper  brings  forth  some  experimental  work  on  measur- 
ing gas  products  at  the  outlet  of  water  gas  generators,  and 
includes  a  set  of  tables  giving  properties  required  for  deter- 
mining the  flow  of  saturated  gases  at  various  temperatures. 
The  object  was  to  show  the  advantages  to  be  derived  from 
these  measurements,  and  to  give  an  outline  of  the  work  per- 
formed in  obtaining  them. 

During  this  year,  experiments  were  conducted  at  the  Pitney 
Court  Station  of  the  Peoples  Gas  Light  and  Coke  Company 
of  Chicago  on  measuring  the  volume  of  gases  flowing  from 
each  individual  generator.  The  device  employed  consisted  of 
a  special  Pitot  tube  inserted  in  the  flow  of  the  gas  and  con- 
nected to  a  differential  gauge  indicating  the  pressure  differ- 
ence created  by  the  flow.  The  arrangement  of  the  device  is 
shown  in  Fig.  i.  In  this  case,  as  can  be  seen  from  the  figure, 
there  are  two  points  available  for  measuring  the  flow  of  gas 
from  the  super-heater  before  the  gas  enters  the  common  main ; 
One  is  at  the  outlet  from  the  super-heater  before  the  gas 
enters  the  wash-box  where  the  average  temperature  of  the 
flowing  gas  is  about  1,200°  F.;  and  the  other  is  at  the  outlet 
from  the  wash-box  where  the  temperature  varies  between  180° 
and  190°  F.,  but  where  there  is  a  possibility  of  excessive 
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moisture  to  be  entrained  from  the  wash-box,  the  distance 
from  the  latter  being  very  short  in  this  case. 

The  practice  of  determining  volumes  of  flowing  gases  and 
liquids  from  the  velocity  pressure  developed  by  the  impact  of 
the  flow  has  become  very  general.  The  relation  between  the 
two  physical  quantities,  velocity  and  pressure,  is  well  known 
fundamentally,  and  for  any  given  substance  of  known  density 
or  weight,  the  velocity  and  volume  of  the  flow  can  easily  be 
determined  from  the  given  differential  pressure.  This  rela- 
tion, however,  becomes  more  or  less  complicated  in  cases 
where  gases  are  flowing  at  high  temperatures  and  where  the 
density  and  quality  of  the  gas  is  not  uniform.  The  impact  of 
the  flowing  mass  creating  the  pressure  difference  is  a  complex 
quantity  equivalent  to  the  weight  of  the  following  mass,  times 
the  square  of  the  velocity.  When  the  differential  pressure 
changes,  it  indicates  that  the  force  of  the  impact  has  changed. 
This  may  be  due,  as  it  is  generally  inferred,  to  a  change  in 
the  velocity  of  the  flowing  mass.  It  may  also  be  due  to  a 
change  in  the  density  of  the  gas  or  to  both,  change  in  density 
and  velocity. 

These  are  some  of  the  difficulties  anticipated  before  the  ex- 
periments were  started.  It  was  also  feared  that  Pitot  tubes 
made  of  ordinary  steel  tubing  would  not  be  strong  enough  to 
withstand  the  temperatures  of  the  hot  gases  at  the  outlet  of 
the  super-heater.  Considering  the  uncertainties  of  conditions 
at  the  two  points  where  the  flow  from  the  individual  machine 
could  be  measured,  it  was  thought  advisable  to  investigate  at 
both  points  and  to  make  the  first  trial  on  the  hot  gases  in  the 
take-off  from  the  super-heater.  Tube  No.  i,  which  is  of 
equal  area  type,  and  extends  over  the  entire  cross  section  of 
the  pipe,  was  installed  in  the  take-off  pipe  of  an  ii-foot  water 
gas  generator  set.  The  outlet  from  the  tube  was  connected 
to  a  velocity  gauge  placed  on  a  small  board  close  to  the  wash- 
box  of  the  machine.  The  construction  of  the  tube  and  the 
velocity  gauge  were  the  same  as  that  given  in  the  first  part  of 
last  year's  report  of  the  Committee  on  Gas  Works  Auxiliaries, 
published  in  the  1915  Proceedings  of  the  American  Gas  Insti- 
tute. 
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This  installation  proved  that  the  flow  of  hot  gases  could  be 
measured  in  this  way.  Readings  of  the  velocity  gauge  have 
shown  consistent  variations  with  the  supply  of  oil  and  steam 
to  the  generator.  The  high  temperature  of  the  gas  did  not 
seem  to  affect  the  tube  or  to  interfere  with  the  indications  of 
the  gauge.  It  was  found,  however,  that  the  tube  could  not 
be  operated  continually  on  account  of  the  carbon  accumulating 
and  covering  the  small  openings  through  which  the  differential 
pressure  is  transmitted  to  the  velocity  gauge.  In  order  to  keep 
the  device  in  operation  it  was  found  necessary  to  remove  the 
tubes  for  cleaning  after  they  have  been  in  operation  for  24 
hours. 

The   following  table  represents  a   record  of   the  velocity 


In  this  table  the  readings  are  the  indications  of  the  velocity 
gauge  in  units  of  flow  as  marked  on  the  scale  of  the 
gauge,  100  of  the  units  being  equivalent  to  the  impact  of  a 
flow  of  gas  balancing  i  inch  of  water  differential  head.  The 
table  shows  merely  the  relative  variation  in  the  quantity  of 
flow  during  the  given  runs.  For  determining  the  actual 
amount  of  gas  corresponding  to  the  indications  of  the  gauge. 
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it  would  be  necessary  to  ascertain  the  average  temperature 
and  the  density  of  the  gas  flowing  through  the  pipe  where  the 
tubes  are  inserted.  It  was  decided  before  going  into  these 
details  to  experiment  on  the  design  of  a  Pitot  tube  which 
would  be  little  effected  by  the  impurities  in  the  flowing  gases 
in  order  to  obtain  reliable  indications  at  all  times. 

In  Fig.  I,  the  Pitot  tube  is  shown  inserted  in  the  take-off 
pipe,  and  the  velocity  gauge  is  extended  to  the  gas  maker's 
desk.  It  was  found  that  at  this  place  the  additional  length  of 
pipe  connections  to  the  gauge  did  not  interfere  with  the  ac- 
curacy of  the  readings.  The  take-off  pipe  wherp  the  tube  was 
inserted  was  cleaned  to  an  average  diameter  of  21  inches. 
The  cast-iron  pipe  has  an  inside  diameter  of  24  inches,  but  a 
deposit  oi  lyz  inch  thickness  was  left  on  the  inside  to  prevent 
the  metal  from  cracking.  The  Pitot  tube  shown  extended  over 
the  whole  cross-section  of  the  pipe  is  designated  as  tube  No. 
I,  and  is  given  in  greater  detail  on  the  next  drawing.  It  was 
made  of  ^-inch  standard  pipe,  and  had  30  openings,  Y,2-i^ch 
diameter,  on  each  side  of  the  tube.  The  openings  were  spaced 
so  as  to  represent  equal  sections  of  flow  as  explained  in  last 
year's  report  of  the  Committee  on  Gas  Works  Auxiliaries.  This 
tube  when  removed  for  cleaning,  was  covered  with  a  layer  of 
lampblack  mainly  on  the  side  from  the  flow.  Most  of  the 
openings  on  both  sides  were  closed,  and  blowing  with  steam 
did  not  remove  the  whole  deposit  of  carbon  from  the  inside. 
It  was  necessary  to  use  an  iron  rod  for  removing  this  deposit. 

Tube  No.  2  was  made  of  ^-inch  steel  tubing  with  24  open- 
ings, Via  inch  in  diameter,  in  each  tube.  Two  additional  tubes 
were  provided  on  the  same  fitting,  one  for  taking  a  sample  of 
the  gas,  and  the  other  for  inserting  a  fire-end  of  an  electric 
thermo-couple  for  measuring  the  temperature  of  the  gas.  This 
tube  developed  a  differential  pressure  somewhat  lower  than 
tube  No.  I  for  the  same  flow  on  account  of  the  wider  obstruc- 
tion it  offered  to  the  flow.  Both  tubes  were  being  plugged 
up  to  the  same  extent,  and  so  had  to  be  cleaned  very  often. 
It  was  decided  to  experiment  on  a  single  opening  tube  which 
should  be  placed  in  the  center  of  the  pipe.  The  opening  could 
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be  made  much  larger,  and  it  could  be  easily  cleaned  by  blow- 
ing steam  through  the  tube. 

The  first  of  the  single  opening  type  was  tube  No.  3.  This 
tube  had  two  54 -inch  open  tees,  one  facing  the  flow  and  one 
away  from  the  flow.  The  tees  were  cut  off  flush  at  the  open 
ends.  By  comparing  the  readings  on  equal  conditions  with 
the  readings  of  tube  No.  I  this  tube  showed  a  reduction  of 
about  25  per  cent,  in  the  indicated  flow  units. 

Tube  No.  4  was  made  similar  to  tube  No.  3,  but  the  tees 
were  left  with  full  length  of  nozzles  on  the  open  ends.  It  was 
found,  however,  that  these  tubes  with  the  single  openings 
were  also  being  plugged  up  with  lamp  black,  and  they  had  to 
be  cleaned  by  blowing  steam  through  them  at  frequent  inter- 
vals. Tube  No.  3  was  plugged  on  the  rear  side  only,  and,  as 
a  trial,  it  was  changed  to  the  shape  of  tube  No.  5,  with  a 
straight  end  on  the  static  side.  This,  however,  did  not  pre- 
vent the  static  side  from  being  plugged  up.  The  shape  of  the 
accumulated  carbon  in  the  openings  was  not  the  same  in  all 
cases. 

An  attempt  was  made  next  to  blow  out  the  tubes  with  steam 
without  removing  them  from  the  gas  main.  For  this  purpose 
steam  connections  were  made  to  the  outlets  near  the  velocity 
gauge,  and  it  was  decided  to  try  out  tubes  of  various  shapes 
in  order  to  determine  the  shape  that  will  stand  the  longer 
period  of  time  and  give  consistent  readings  of  the  velocity 
gauge. 

Tube  No.  6  has  a  Vio-^nch  opening  on  each  side,  and  tube 
No.  7  has  two  45°  angle  ells  facing  in  opposite  directions. 
Tube  No.  7  was  rejected  immediately  because  it  gave  a  low 
differential  reading,  and  was  plugged  up  even  worse  than  tte 
others. 

Tube  No.  8  has  the  ends  cut  off  to  a  60°  angle  from  the 
horizontal.  The  installation  was  provided  with  steam  con- 
nections near  the  velocity  gauge  to  blow  the  tubes  without  re- 
moving them  from  the  gas  main.  This  tube  was  operatii^ 
seemingly  much  better  than  any  other  shape  under  similar  J 

conditions.     Later  the  cut-off  angle  was  changed  to  70°  in- 
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stead  of  60°.  This  kind,  designated  as  tube  No.  9,  was  adapted 
as  the  most  suitable  to  the  conditions  in  the  take-off  pipe. 
This  tube  was  operating  with  comparatively  little  attention  but 
it  was  necessary  to  blow  it  out  with  steam  several  times  daily. 
Sometimes  it  was  even  necessary  to  remove  the  tube  and  clean 
it  out  mechanically. 

With  this  tube  in  operation  in  the  take-off  pipe,  a  similar 
one  was  inserted  at  the  outlet  from  the  wash-box  in  the  hori- 
zontal piece  running  between  the  bend  and  the  valve  as  shown 
on  Fig.  I.  Having  two  gauges  in  operation  on  the  same  ma- 
chine, one  at  the  outlet  from  the  super-heater  and  the  other 
at  the  outlet  from  the  wash-box,  a  test  was  made  during  a 
number  of  runs  to  determine  the  comparative  value  of  the  in- 
dications of  the  two  gauges.  The  results  of  the  test  are  shown 
on  the  accompanying  charts  in  comparative  units  of  flow, 
representing  the  per  cent,  of  variation  and  not  the  actual 
volume  of  the  gases.  The  test  covers  the  following  conditions 
of  operation : 

Chart  No.  i :  Steam  in-put,  100  pounds  per  minute ;  oil,  27 
gallons  per  minute.  The  rate  of  flow  from  the  super-heater  is 
shown  in  two  forms:  One  curve  shows  the  number  of  flow 
units  actually  indicated  by  the  velocity  gauge ;  a  second  curve 
shows  the  number  of  flow  units  that  would  result  if  the  same 
volimie  of  gases  were  reduced  to  the  temperature  of  the  wash- 
box;  a  third  curve  shows  the  number  of  flow  units  that  was 
indicated  by  the  gauge  connected  to  the  flow  from  the  wash- 
box;  the  horizontal  line  covering  the  oil  period  of  the  chart 
shows  the  flow  that  would  result  from  the  wash-box  for  com- 
plete, decomposition  of  the  steam  and  the  oil. 

The  shape  of  the  curves,  declining  from  the  very  start  of 
the  nm,  indicate  that  the  supply  of  steam  is  excessive  and 
that  the  operation  is  not  economical  for  the  given  condition 
of  the  fuel.  It  shows  that  the  same  rate  of  oil  supply  pro- 
duced 60  flow  units  at  the  outlet  from  the  wash-box  at  the 
beginning  and  only  50  units  at  the  end  of  the  run.  The  flow 
from  the  super-heater  drops   from   117  to  90  units,  which 
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shows  a  reduced  decomposition  of  the  water  vapors.  The  ratio 
of  total  decomposition  of  the  steam  and  the  oil  is  63.5  per  cent. 

Chart  Xo.  2:  The  oil  was  supplied  with  the  same  rate  of 
2y  gallons  per  minute  but  the  steam  was  reduced  to  95  pounds. 
This  small  change  is  noticed  on  the  shape  of  the  curves  de- 
clining over  a  shorter  distance  than  in  Chart  No.  i.  The 
ratio  of  decomposition  of  the  steam  and  the  oil  is  63.5  per 
cent.,  the  same  as  before. 

Chart  No.  3:  The  steam  was  reduced  to  74  pounds  per 
minute,  the  oil  being  the  same  27  gallons  per  minute.  It  will 
be  noticed  that  the  rate  of  flow  is  nearly  the  same  until  the 
end  of  the  oil  period,  and  the  ratio  of  decomposition  of  the 
steam  and  the  oil  is  increased  to  71.5  per  cent. 

Chart  No.  4:  The  steam  was  supplied  at  the  same  rate  of 
74  pounds,  but  the  oil  was  reduced  to  22  gallons.  The  shape 
of  the  curves  is  about  the  same  as  in  chart  No.  2,  only  the 
make  was  reduced  with  the  reduction  of  the  oil.  The  ratio 
of  decomposition  of  the  steam  and  the  oil  is  reduced  to  70.5 
per  cent. 

Chart  No.  5 :  The  oil  was  reduced  to  18.5  gallons  per  min- 
ute, the  steam  being  the  same,  74  pounds.  This  increased  the 
ratio  of  decomposition  of  the  steam  and  the  oil  to  71.5  per 
cent. 

Chart  No.  6  shows  a  comparison  of  i,  2,  and  3,  in  which  the 
steam  was  varied  with  a  constant  supply  of  oil. 

Chart  No.  7  shows  a  comparison  of  3,  4,  and  5,  in  w^hich  the 
oil  was  varied  with  constant  supply  of  steam.  It  will  be 
noticed  that  the  reduction  of  oil  from  22  to  18.5  gallons  did 
not  reduce  the  rate  of  flow  from  the  wash-box.  It  increased 
the  ratio  of  decomposition  of  the  steam  and  the  oil,  which 
either  shows  that  less  condensation  took  place  or  that  the  oil 
was  over-cracked. 

Chart  No.  8  shows  a  typical  trial  on  a  down-run.  The 
steam  input  was  only  60  pounds  per  minute  and  the  oil  27 
gallons.  The  rate  of  flow  is  the  same  for  the  whole  oil 
period,  and  the  ratio  of  decomposition  of  the  steam  and  the 
oil  is  72  per  cent. 
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Chart  No.  9  is  a  typical  steam  run,  showing  the  effect  of  a 
high  steam  rate  and  length  of  run.  It  will  be  noticed  that 
after  the  third  minute  the  rate  of  flow  from  the  wash-box  is 
greatly  reduced,  while  the  rate  of  flow  from  the  super-heater 
is  not  changed  materially.  This  shows  that  the  increased 
amount  of  steam  produced  water  vapors  at  the  end  of  the  run 
which  were  condensed  in  the  wash-box.  The  ratio  of  decom- 
position of  the  steam  is  44  per  cent. 

While  these  indications  are  only  comparative,  they  are 
sufficient  to  show  the  advantages  that  can  be  derived  from 
this  device  in  regulating  the  operation  of  the  water  gas  set. 
From  the  analysis  of  these  results  and  the  comparison  of  the 
various  indications,  we  come  to  the  conclusion  that  the  proper 
place  for  indicating  the  flow  of  the  machine  is  at  the  outlet 
of  the  wash-box.  These  conclusions  were  substantiated  by 
similar  experiments  that  are  being  conducted  at  the  Fulton 
Works  of  the  Brooklyn  Union  Gas  Company.  Following  is  a 
summary  of  the  work  as  given  by  Mr.  Schaaf  who  is  conduct- 
ing the  experiments  at  that  station. 

The  Pitot  tube  used  in  this  case  was  of  the  equal  area 
type,  made  of  ^-inch  tubing  with  eight  openings  drilled  on 
each  side.  The  openings  were  spaced  according  to  the  for- 
mula, 
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N 

where  r  .=  the  distance  of  the  given  opening  from  the  center 

of  the  pipe. 
R  =  the  radius  of  the  pipe  in  which  the  flow  is  measured. 
a  .=  the  number  of  the  opening  from  the  center  of  the 
pipe. 
N  =  the  total  number  of  openings  in  the  tube. 

The  tube  was  inserted  in  the  take-off  pipe  between  the  wash- 
box  and  the  trunk  main,  and  was  connected  to  a  water  gauge 
located  about  2  feet  above  the  tube.  The  arrangement  is 
shown  on  Fig.  2.  It  wall  be  noticed  that  in  this  instance  the 
location  of  the  tube  was  very  favorable,  having  about  20  feet 
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of  straight  pipe  in  front  of  the  tube,  against  2  or  3  feet  in  the 
Pitpey  Court  experiments. 

Due  to  the  favorable  location  of  the  tube,  the  differential 
pressure  developed  indicated  very  closely  the  actual  volume  of 
gas  flowing  through  the  pipe.  The  following  table  shows  a 
comparative  test  of  the  Pitot  tube  indications  against  readings 
of  the  station  meter : 


Checking  Pitot  Tube  in  Take  Off  Against  Station  Meter 


Date  Time 

Feb.  29    II  a.  M. 
to 
12  Noon 


Run 
No. 

38 
39 
40 

41 
42 
43 
44 


Min.  of 

run  in 

hour 

2 

4 
4 
4 
4 
4 
4 


Average 

make  per 

minute 

4,080 
4,170 
4.330 
4.570 
4.930 
4410 

4.590 


Make 
per 
run 

8,160 
16,680 
17.320 
18,280 
19,720 
17,640 
18,360 


Meter 
make 


116,160 

119M 

Mar. 

I   II  A.  M. 

39 

4 

4,240 

16.960 

to 

40 

4 

4,040 

16,160 

12  Noon 

41 

4 

4,120 

16480 

42 

6 

4,210 

25,260 

43 

4 

4,  no 

16440 

44 

4 

3,820 

15,280 
106,580 

118M 

Mar. 

2   II  A.  M. 

38 

I 

4,080 

4,080 

to 

39 

4 

4,550 

18,200 

12  Noon 

40 

4 

4,330 

17.320 

41 

6 

4,570 

27,420 

42 

4 

4,560 

18,240 

43 

4 

4,520 

18,080 

44 

4 

4,600 

16400 
121.740 

iiiM 

Mar. 

3   II  A.  M. 

40 

4 

4.410 

17,640 

to 

41 

4 

4.220 

16,880 

12  Noon 

42 

4 

4,220 

16,880 

43 

6 

4,330 

25,980 

44 

4 

4,250 

17,000 

45 

4 

4,330 

17,320 

46 

3 

4,170 

12,510 

124,210    I28M 
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Make  Meter 

per  hour  make 

Feb.  29  II  A.  M.  to  12  Noon 1 16,160  119M 

Mar.     I  II  A.  M.  to  12  Noon 106^580  118M 

Mar.    2  II  A.  M.  to  12  Noon 121,740  iiiM 

Mar.    3  II  A.  M.  to  12  Noon 124,210  128M 

Total  468,690  476M 

Pitot  tube  readings  low  by  7.31  M  cubic  feet  or  1.54  per 
cent. 

In  comment  on  the  results  Mr.  Schaaf  says:    "This  tube^ 
was  inserted  in  the  take-off  pipe  between  the  wash-box  and 
the  trunk  main  and  connected  to  a  gauge  located  about  2  feet 
above  the  tube.    It  has  been  found  that,  due  to  the  occillating 
columns,  a  long  length  of  pipe  is  undesirable. 

"Care  should  be  taken  in  reading,  since  the  occillations 
caused  by  the  water  in  the  wash-box  tend  to  give  high  values. 
There  is  sufficient  time  to  read  when  the  columns  are  steady. 
Readings  were  taken  every  15  seconds  and  care  was  exercised 
to  get  an  average  of  the  movement  of  the  column  for  each 
interval. 

"The  table  shows  that  the  results  are  sufficiently  accurate 
for  watching  the  performance  of  machines;  and  over  a  long 
period  of  time  this  method  of  measurement  will  no  doubt  give 
very  accurate  results  for  all  practical  purposes,  since  the  er- 
rors of  reading  equalize. 

"The  makes  as  given  in  the  table  were  not  computed  in- 
dividually but  were  taken  from  a  curve  based  on  an  average 
barometer,  static  pressure,  and  temperature." 

In  the  Pitney  Court  experiments  the  tubes  were  located  close 
to  right  angle  bends.  At  the  outlet  from  the  wash-box,  the 
flow  was  searched  with  an  adjustable  tube  of  type  9  across 
the  diameter  of  the  24-inch  pipe  and  it  was  found  that  the 
maximum  velocity  occurred  4j^  inches  from  the  wall  opposite 
the  bend.  At  this  station  four  ii-foot  machines  are  now 
equipped  with  Pitot  tubes  at  the  outlet  from  the  wash-box, 
the  arrangement  being  similar  to  that  shown  in  Fig.  i.  The 
openings  of  the  tubes  are  set  at  the  point  of  maximum  flow 
in  each  case.  This  results  in  higher  reading  of  the  gauges 
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and  allows  more  accurate  computations  of  the  volume  of  gas 
corresponding  to  the  flow  units  indicated  by  the  velocity 
gauges.    These  gauges  are  placed  on  the  gas  maker's  desk. 

The  gases  flowing  from  ^the  wash-box  are  necessarily  sat- 
urated with  water  and  oil  vapors  at  the  given  temperature  of 
the  gas.  These  have  to  be  taken  into  consideration  in  com- 
puting the  volume  of  the  flow  corresponding  to  the  velocity 
pressure  indicated  by  the  differential  gauge.  The  oil  vapors 
form  a  small  quantity  and  may  be  neglected.  The  water 
vapors,  however,  form  the  major  part  of  the  flow  at  the  usual 
temperatures  of  the  gases  at  the  outlet  of  the  wash-box,  and 
therefore  the  computation  of  the  velocity  equivalent  to  a  given 
differential  pressure  developed  by  the  impact  of  the  flow  re- 
quires the  use  of  tables  showing  the  weights  and  partial  pres- 
sures of  saturated  water  vapors.  The  general  steam  tables 
or  the  hygrometric  tables  do  not  give  directly  the  information 
necessary  for  figuring  flow  problems  of  'saturated  gases,  and 
therefore  the  process  of  computing  the  velocity  involves  a  great 
deal  of  laborious  calculations. 

To  facilitate  this  work  it  was  found  necessary  first,  to  work 
out  a  standard  formula  for  figuring  the  flow  of  saturated 
gases,  and  second,  to  prepare  a  set  of  tables  giving  the  prop- 
erties of  saturated  gases,  required  in  figuring  flow  problems. 

The  tables  are  attached  to  this  paper  and  they  include  the 
following  information:  Table  I  gives  the  general  properties 
of  dry  air  from  zero  to  212°  F.  and  also  the  pressure  and 
density  gf  saturated  water  vapor.  This  table  was  used  as  the 
base  from  which  the  figures  of  all  the  other  tables  were  com- 
puted. 

Table  II  gives  the  properties  and  correction  factor  of  sat- 
urated gases.  This  correction  factor  is  independent  of  the 
specific  gravity  of  the  gas  and  can  be  used  directly  for  cor- 
recting volumes  of  saturated  gases,  at  the  given  temperatures 
between  zero  and  212°  at  30  inches  absolute  pressure. 

Tables  III  to  XI,  inclusive,  give  the  factors  prepared  for 
determining  the  ratio  of  the  density  of  atmospheric  air  at  the 
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given  temperatures,  and  of  gases  from  0.75  to  0.40  specific 
gravity,  to  the  density  of  dry  air  at  60°  F.  temperature  and  30 
inches  absolute  pressure.  This  "specific  ratio"  is  substituted 
for  the  specific  gravity  of  the  gas  in  computing  the  volume  of 
the  flow.  The  tables  also  contain  the  densities  of  the  gases  at 
the  given  temperatures.  The  use  of  the  tables  in  connection 
with  this  work  will  be  demonstrated  in  the  following : 

It  can  be  shown  that  the  theoretical  rate  of  flow  of  gas 
corresponding  to  a  given  differential  pressure,  developed  by 
the  impact  of  the  flow  is  given  by  the  following  equation : 

In  this  equation, 

Q  is  the  quantity  of  gas  in  cubic  feet  per  minute,  flowing 
through  the  pipe  at  the  given  temperature  t^  and  pres- 
sure Bj. 

d  is  the  diameter  of  the  pipe  in  inches. 

fj  is  the  temperature  of  the  gas  in  degrees  Fahrenheit. 

S  is  the  specific  gravity  of  the  gas  as  referred  to  air. 

Bi  is  the  absolute  pressure  in  the  pipe,  inches  of  mercury. 

H  is  the  differential  head  in  inches  of  water. 

C  is  a  numerical  coefficient  depending  upon  the  shape  of 
Pitot  tube  used. 

(For  the  derivation  of  the  formula  see  "Methods  and  Facil- 
ities," by  J.  M.  Spitzglass,  Proceedings  of  the  American  Gas 
Institute,  vol.  IX,  part  i,  p.  615.) 

For  the  purpose  of  computing  the  flow  of  saturated  gases, 
it  was  convenient  to  reduce  this  equation  to  a  form  covering 
the  flow  of  gases  at  standard  conditions  of  30  inches  pressure 
and  60°  F.  temperature. 

The  substitution  of  30  and  60  in  the  above  equation  takes 
the  form  of 

with  notation  as  above. 
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With  this  form  as  a  standard  it  is  necessary  to  determine 
the  value  of  S,  which  is  the  ratio  of  the  density  of  the  sat- 
urated gas  at  the  given  pressure,  temperature  and  degree  of 
saturation,  to  the  density  of  air  at  60°  F. 

In  any  given  problem  of  this  kind  it  is  convenient  to  proceed 
in  the  following  order,  referring  to  the  accompanying  tables. 

First :  Determine  the  value  of  S,  or  the  specific  ratio  of  the 
gas  at  the  given  conditions.  If  the  gas  is  flowing  at  a  pressure 
of  30  inches  of  mercury,  or  approximately  14.7  pounds  per 
square  inch  absolute  the  value  of  S  corresponding  to  the  given 
temperature  of  the  gas  is  taken  directly  from  the  "Specific 
Ratio"  column  of  the  table  marked  for  the  given  specific 
gravity  of  the  gas.  If  the  flow  is  saturated  with  water  vapor 
at  any  other  pressure,  B^  inches  of  mercury,  or  Pj  pounds 
per  square  inch  absolute,  the  value  of  S  is  obtained  by  the 
formula : 

S  =  —^ ^  X  volume  factor  +  specific  ratio,  or, 

3  =  _i ilL  X  volume  factor  +  specific  ratio. 

14-7 

Second:  Multiply  the  square  root  of  the  differential  pres- 
sure divided  by  the  specific  ratio,     (^1         J,  by  the  quantit}% 

21.7  Cd^,  which  is  a  constant  for  any  given  size  of  pipe  and 
kind  of  tube  used.  The  product  will  be  the  number  of  cubic 
feet  per  minute  at  the  actual  conditions  of  the  flow. 

Third:  Determine  correction  factor  for  the  given  condi- 
tions of  the  flow.  If  the  gas  is  flowing  at  a  pressure  of  30 
inches,  or  14.7  pounds  gauge  approximately,  the  correction 
factor  corresponding  to  the  temperature  is  taken  directly  from 
the  last  column  of  Table  II,  for  all  saturated  gases.  If  the 
flow  is  saturated  with  water  vapor  at  any  other  pressure,  the 
correction  factor  is  obtained  by  the  formula : 
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Correction  factor=— ^ — ^X  volume  factor + partial  gas  factor 

Partial  gas  factor  at  60**  F. 
or,  correction  factor  ■= 

p  14,. 7 

— ' ^  X  volume  factor  -\-  partial  gas  factor 

^4-7 ,_ 

Partial  gas  factor  at  60^  F. 

Fourth:  Multiply  actual  cubic  feet  per  minute  by  correc- 
tion factor  and  obtain  amount  corrected  to  standard  condi- 
tions of  60°  F.  temperature  and  30  inches  barometric  pressure. 

Example  i.  Flow  of  gas  saturated  with  water  vapor  at  a 
pressure  of  30  inches  of  mercury. 

Given: 

Diameter  of  pipe  (rf)  =  24  inches. 

Pi  tot  tube  coefficient  (C)  =  0.80. 

Temperature  of  flow  (^1)  =  185°  F. 

Differential  pressure  (H)  =  1.2  inches  of  water. 

Specific  gravity  of  gas  =  0.65;  air  =  i. 

First:  From  the  specific  ratio  column  of  Table  VI  (0.65 
specific  gravity)  S  =  0.514  at  185°  temperature. 

Second : 


Q=  21.7  X  0.80  X  (2 


>/  0.514 


=  9»999\/ — - — =  I5i270  cubic  feet  of  gas  per  minute  at 

the  actual  conditions  of  the  gas  in  the  pipe. 

Third :  From  Table  II,  correction  factor  of  saturated  gas  at 
185°  F.  is  0.353. 

Fourth :  15,270  X  0-353  =  5»37o  cubic  feet  per  minute  cor- 
rected to  standard  conditions  of  60  and  30. 

Example  2:    Flow  of  saturated  gas  at  1.5  pounds  gauge 
pressure;  other  conditions  the  same  as  in  Example  i. 
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First : 

S  =    ''^    X  0.807  +  0.514  =  0.596 
14.7 

Second : 


/  I  2 
Q  =  9,999  \; — —^  =  14,180  cubic  feet  per  minute 

at  actual  conditions. 

Third : 

Correction  factor  =^ — —  X  0.807  +  0.224 

2±1 =  0.478 

Fourth : 

14,180  X  0.478  =:  6,800  cubic  feet  per  minute  corrected  to 
standard  conditions  of  60  and  30. 

It  will  be  observed  that  the  tables  contain  additional  gas 
properties  and  they  can  be  utilized  for  various  other  purposes, 
as  for  instance  in  determining  the  carrying  capacity  of  pipes 
for  saturated  gases.  The  tables  can  also  be  applied  to  condi- 
tions of  partial  saturation.  In  all  cases  the  object  is,  first,  to 
find  the  specific  ratio  of  the  gas  at  the  given  condition,  and 
second,  to  find  the  corresponding  correction  factor  as  out- 
lined in  the  given  examples. 

It  is  hoped  that  with  the  aid  of  these  tables,  and  the 
given  outline  of  the  work,  the  measurement  of  saturated  gases 
at  higher  temperatures  will  be  much  simplified,  and  will  be  ap- 
plied more  conveniently  for  the  efficient  operation  of  the  gas 
works. 
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TABLE  I.— Properties  of  Dry  Air  and  ot  Saturated  Water  Vapor. 

(At  30  inches  Barometric  Pressure.) 


Tempera- 

Cti. ft  of 

-  Density 

Volume 

Press,  of 

Density  of 

ture 

dry  air 

lbs.  per 
cu.ft. 

factor 

water  vapor 

water  vapor 

degrees  F. 

in  one  lb. 

to6oop. 

lbs.  per  sq.  in. 

lbs.  per  cu.  ft. 

0 

II.581 

0.08635 

I.I30 

0.0216 

0.000081 

10 

11.833 

0.08451 

1. 106 

0.0339 

0.000130 

20 

12.085 

0.08275 

1.083 

0.0525 

0.000195 

30 

12.337 

0.08106 

1. 061 

0.0758 

0.000281 

32 

12.387 

0.08073 

1.057 

0.0886 

0.000304 

40 

45 
50 

55 
60 

65 
70 

75 
80 

85 

90 

95 
100 

105 
no 

115 
120 

125 
130 

135 

140 

145 
150 

155 
160 

165 
170 

175 
180 

185 

190 

195 
200 

205 
210 


12.589 

12.715 
12.841 
12.967 

13.093 

13.219 
13.345 
13.471 
13.597 
13.722 

13.849 

13.974 
14.100 

14.227 

14.353 

14.479 
14.605 

14.730 
14.856 
14.983 

15.109 

15.234 
15.361 

15487 
15.612 

15.739 
15.865 

15.991 
16.117 
16.243 

16.369 

16495 
16.621 

16.747 
16.873 


0.07944 
0.07865 

0.07788 
0.07712 
0.07638 

0.07565 

0.07494 
0.07424 

0.07355 
0.07287 

0.07221 
0.07156 
0.07092 
0.07029 
0.06967 

0.06907 

0.06847 
0.06788 
0.06730 
0.06674 

0.06619 
0.06564 
0.06510 

0.06457 
0.06405 

0.06354 
0.06303 

0.06254 

0.06205 

0.06157 

0.06109 
0.06062 
0.06016 
0.05971 
0.05927 


1.040 
1.030 
1. 019 
1.009 
1. 000 

0.991 
0.982 

0.972 
0.963 
0.954 

0.946 

0.937 
0.929 

0.921 

0.913 

0.905 
0.897 
0.889 
0.882 
0.874 

0.867 
0.860 

0.853 
0.846 
0.839 

0.832 
0.826 
0.819 
0.813 
0.807 

0.800 

0.794 
0.788 
0.782 
0.776 


0.1217 

0.1475 
0.1780 

0.21^0 
0.2562 

0.3054 
0.3626 
0.4288 

0.505 
0.594 

0.696 
0.813 
0.946 
1.098 
1. 27 1 

1.467 
1.689 
1.938 
2.219 

2.533 

2.885 
3.277 
3.714 
4.199 
4.737 

5.333 
5.992 

6.714 
7.510 

8.380 

9.340 
10.390 
11.520 
12.770 
14.130 


0.000410 
0.000492 
0.000587 
0.000700 
0.000828 

0.000977 
0.001148 
0.001346 
0.001570 
0.001832 

0.002131 
0.002469 
0.002851 
0.003282 
0.003766 

0.004312 
0.004924 
0.005605 
0.006370 
0.007210 

0.008140 
0.009180 
0.010320 
0.011570 
0.012960 

0.014480 
o.oi6ido 
0.017960 
0.019940 
0.022100 

0.024400 
0.027000 
0.029760 
0.032760 
0.035970 


212 


16.923 


0.05909 


0.774 


14.700 


0.037320 
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TABLE  II.- 

-Properties 

AND  Correction  Factor  of  Saturated  Ga 

(At  30  i 

inches  Barometric  Pressure.) 

Partial  gas 

Proportion  of 

Change  in 

Correction 

Tcmperature 

pressure  lbs. 

dry  gas  in 

volume  from 

factor  to 

degrees  F. 

per  sq.  inch 

mixture 

60OF. 

6(fiP. 

0 

14.6784 

0.998 

0.870 

I.I49 

10 

14.6661 

0.997 

0.880 

I.I23 

20 

14.6475 

0.996 

0.910 

1.098 

30 

14.6242 

0.995 

0.931 

1.075 

32 

14.61 14 

0.994 

0.935 

1.069 

40 

14.5783 

0.992 

0.953 

1.050 

45 

14.5525 

0.990 

0.963 

1.038 

50 

14.5220 

0.988 

0.976 

1.025 

55 

14.4860 

0.986 

0.988 

I.0I2 

60 

14.4438 

0.983 

1. 000 

1. 000 

65 

14.3946 

0.980 

1. 012 

0.988 

70 

14.3374 

0.976 

1.025 

0.975 

75 

14.2712 

0.972 

1.040 

0.961 

80 

14.1950 

0.967 

1.056 

0.947 

85 

14.1060 

0.961 

1.073 

0.932 

90 

14.0040 

0.954 

I.09I 

0.916 

95 

13.8870 

0.946 

I. Ill 

0.900 

100 

13.7540 

0.937 

I.I3I 

0.884 

105 

13.6020 

0.927 

I.I53 

0.867 

no 

13.4290 

0.915 

I.I78 

0.849 

"5 

13.2330 

0.900 

1.205 

0.830 

120 

13.01 10 

0.883 

1.236 

0.809 

125 

12.7620 

0.865 

1.272 

0.786 

130 

12.4810 

0.846 

I.312 

0.762 

135 

12.1670 

0.825 

1.357 

0.737 

-   140 

II.8150 

0.802 

1.409 

0.710 

145 

1 14230 

0.777 

I.47I 

0.680 

ISO 

10.9860 

0.728 

1.543 

0.648 

155 

10.5010 

0.714 

1.626 

0.615 

160 

9.9630 

0.678 

1.727 

0.579 

165 

9.3670 

0.638 

1.852 

0.540 

170 

8.7080 

0.593 

2.008 

0.498 

175 

7.9860 

0.544 

2.208 

0.453 

180 

7.1900 

0.489 

2.469 

0.405 

185 

6.3200 

0.430 

2.825 

0.353 

190 

5.3600 

0.365 

3.367 

0.297 

195 

4.3100 

0.293 

4.219 

0.237 

200 

3.1800 

0.216 

5.747 

0.173 

205 

1.9300 

O.13I 

9.524 

0,105 

210 

0.5700 

0.039 

32.550 

0.031 

212  0.0000         0.000         0.000         0.000 
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TABLE  III. — Factors  vgsl  Atmospheric  Air. 


Temperature 
degrees  P. 

O 
10 
20 
30 
32 

40 

45 
50 

55 
60 

65 
70 

75 
80 

85 

90 

95 
100 

105 
no 

"5 
120 

125 
130 

135 

140 

145 
150 

155 
160 

165 
170 

175 
180 

185 

190 

195 
200 

205 
210 


Volume 
factor 

1. 130 
1. 106 
1.083 
I.061 

1.057 

1.040 
1.030 
I.OI9 
1.009 
1. 000 

0.991 
0.982 
0.972 

0.963 
0.954 

0.946 

0.937 

0.929 
0.921 

0.913 
0.905 

0.897 

0.889 
0.882 
0.874 

0.867 
0.860 

0.853 
0.846 

0.839 

0.832 
0.826 

0.819 
0.813 
0.807 

0.800 

0.794 
0.788 

0.782 
0.776 


Partial  gas 
density 

0.08630 
0.08440 
0.08254 
0.08065 
0.08030 

0.07890 

0.07795 
0.07700 
0.07600 
0.07500 

0.07400 
0.07300 
0.07200 
0.07100 
0.07000 

0.06885 
0.06760 

0.06635 
0.06650 
0.06360 

0.06220 
0.06065 
0.05895 

0.05715 
0.05525 

0.05320 
0.05100 
0.04865 
0.04615 
0.04340 

0.04050 

0.03735 
0.03400 
0.03035 
0.02645 

0.02225 

0.01775 
0.01300 

0.00785 

0.00230 


Partial  gas 
ratio 

1. 129 
1. 104 
I.081 
1.056 
I. OS  I 

1.033 
I.02I 

1.008 
0.996 
0.982 

0.969 
0.957 

0.943 
0.930 

0.917 

0.902 
0.886 
0.869 
0.851 
0.834 

0.814 

0.795 
0.773 
0.748 
0.726 

0.696 

0.667 
0.638 
0.605 
0.569 

0.531 
0.489 
0.446 

0.397 
0.347 

0.292 
0.221 

0.173 
0.103 
0.030 


Total 
density 

0.08633 
0.08448 
0.08268 
0.08088 
0.08060 

0.07931 
0.07844 

0.07759 
0.07670 
0.07582 

0.07498 

0.07415 
0.07335 
0.07257 
0.07183 

0.07098 
0.07007 
0.06920 
0.06828 
0.06739 

0.06651 
0.06557 

0.06455 
0.06352 

0.0^6 

0.06134 
0.06018 
0.05897 
0.05772 
0.05636 

0.05498 

0.05349 
0.05136 
0.05029 

0.04855 

0.04665 
0.04475 
0.04276 
0.04061 
0.03827 


Specific 
•  ratio 

1. 130 
1. 106 
1.084 
1.060 

1.055 

1.038 
1.027 
1. 016 
1.005 
0.993 

0.982 
0.972 
0.961 

0.951 
0.941 

0.930 
0.918 
0.906 

0.894 
0.883 

0.871 
0.859 
0.846 
0.832 
0.819 

0.804 
0.789 
0.773 
0.756 

0.739 

0.721 
0.701 
0.681 
0.659 
0.637 

0.612 
0.588 
0.561 

0.532 
0.502 


212 


0.774 


0.00000 


O.0CO 


0.03732 


0.489 
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TABLE  IV.— Factors  i^or  Gas  of  0.75  Specific  Gravity. 


Temperature 
des^rees  F." 

O 
10 
20 
30 
32 

40 

45 
50 

55 
60 

65 
70 

75 
80 

85 

90 

95 
100 

105 
no 

"5 
120 

125 
130 

135 

140 

145 
ISO 

155 
160 

165 
170 

175 
180 

185 

190 

195 
200 
205 
210 


Volume 
factor 

I.I30 
1. 106 
1.083 
1. 061 
1.057 

1.040 
1.030 
1. 019 
1.009 
1. 000 

0.991 
0.982 

0.972 

0.963 

0.954 

0.946 

0.937 
0.929 

0.921 

0.913 

0.905 
0.897 
0.889 
0.882 
0.874 

0.867 
0.860 

0.853 
0.846 

0.839 

0.832 
0.826 
0.819 
0.813 
0.807 

0.800 

0.794 
0.788 

0.782 
0.776 


Partial  gas 
density 

0.06470 
0.06330 
0.06190 
0.06045 
0.06020 

0.05910 
0.05840 
0.05770 
0.05700 
0.05624 

0.05548 
0.05472 
0.05396 
0.05320 
0.05244 

0.05160 
0.05070 
0.04980 

O.O4B75 
0.04770 

0.04665 
0.04548 
0.04425 
0.04288 
0.04143 

0.03990 
0.03825 

0.03649 
0.03642 
0.03255 

0.03038 
0.02802 
0.02550 
0.02277 
0.01984 

0.01668 
0.01332 

0.00975 
0.00589 
0.00172 


Partial  gas 
ratio 

Total 
density 

0.847 
0.829 

0.810 

0.791 
0.789 

0.06474 

0.06339 
0.06205 

0.06069 
0.06050 

0.775 
0.766 

0.756 

0.747 

0.737 

0.05951 
0.05889 
0.05829 
0.05770 
0.05707 

0.727 

0.717 

0.706 
0.696 

0.687 
0.675 

0.664 
0.652 
a638 
0.625 

0.610 

0.596 

0.579 
0.560 

0.543 

0.520 

0498 

0.477 

0453 
0.426 

0.399 
0.367 

0.334 
0.297 

0.259 

0.218 
0.160 
0.129 
0.077 
0.022 


0.056^5 
0.05587 
0.05530 

0.05477 
0.05427 

0.05373 

0.05317 
0.05265 
0.05203 
0.05147 

0.05096 
0.05040 

0.04985 
0.04925 

0.04864 

0.04804 

0.04743 
0.04681 
0.04619 

0.04551 

0.04486 
0.04416 
0.04346 
0.04271 
0.04194 

0.04108 
0.04032 
0.03951 

0.03865 
0.03769 


specific 
rado 

0.848 
0.831 
0.813 
0.795 
0.793 

0.780 
0.772 
0.764 
0.756 
0.748 

0.740 
0.732 

0.724 
0.717 
0.71 1 

0.703 
0.696 
0.689 
0.681 
0.674 

0.667 
0.660 
0.652 
0.644 
0.636 

0.628 
0.620 
0.612 

o.6qi 
0.590 

0.589 
0.579 
0.569 
0.559 
0.549 

0.538 

0.527 

0.517 
0.506 

0.494 


212 


0.774 


0.00000 


0.000 


0.03732 


0.489 


I09 


TABLE  v.— Factors  for  Gas  of  0.70  Specific  Gravity. 


Temperature 
degrees  P. 

O 
10 
20 
30 
32 

40 

45 
50 

55 
60 

65 
70 

75 
80 

85 

90 

95 
100 

105 
no 

ri5 
120 

125 

130 

135 

140 

145 
150 

155 
160 

165 

170 

175 
180 

185 

190 

195 
200 

205 
210 


Volume 
factor 

1. 130 
I.I06 

1.083 
I.061 

1.057 

1. 040 
1.030 
I.OI9 
1.009 

r.ooo 

0.991 
0.982 
0.972 
0.963 
0.954 

0.946 

0.937 
0.929 

0.921 
0.913 

0.905 
0.897 

0.889 
0.882 
0.874 

0.867 
0.860 
0.853 
0.846 

0.839 

0.832 
0.826 
0.819 

0.813 
0.807 

0.800 

0.794 
0.788 
0.782 
0.776 


Partial  gas 
density 

0.06040 
0.05910 
0.05780 
0.05640 
0.05620 

0,05520 

0.05455 
0.05395 
0.05320 
0.05250 

0.05180 
0.05140 
0.05040 
0.04970 
0.04900 

0.04820 

0.04735 
0.04645 

0.04550 

0.04450 

0.04350 
0.04242 
0.04130 
0.04002 
0.03868 

0.03723 
0.03570 
0.03405 
0.03231 
0.03039 

0.02835 
0.02617 
0.02380 
0.02123 
0.01850 

0.01557 
0.01243 

0.00910 

0.00549 
O.OOI61 


Partial  gas 
ratio 

'  0.791 
0.774 
0.756 
0.738 
0.736 

0.724 

0.715 
0.706 

0.697 
0.687 

0.678 
0.67^ 
0.661 
0.651 
0.641 

0.630 
O.^I 
0.609 
0.596 
0.583 

0.569 
0.556 
0.541 
0.524 
0.507 

0.486 
0.466 
0.446 
0.423 
0.397 

0.370 

0.341 
0.3  II 

0.277 

0.242 

0.204 
0.149 
0.120 
0.071 
0.020 


Total 
density 

0.06045 
0.05920 
0.05796 
0.05665 
0.05650 

0.05561 
0.05504 
0.05448 
0.05390 
0.05333 

0.05277 
0,05225  ' 

0.05175 
0.05127 

0.65083 

0.05033 

0.04987 
0.04930 
0.04878 
0.04820 

0.04781 

0.04734 
0.04690 

0.04639 

0.04589 

0.04537 
0.04488 

0.04437 
0.04388 

0.04335 

0.04283 
0.04231 
0.04176 
0.041 17 
0.04061 

0.03997 
0.03943 
0.03886 
0.03825 
0.03758 


Specific 
ratio 

0.792 
0.776 

0.759 
0.742 
0.740 

0.729 
0.721 

0.714 
0.706 
0.698 

0.691 

0.687 
0.679 
0.672 
0.665 

0.658 

0.653 
0.646 

0.639 
0.632 

0.626 
0.620 
0.614 
0.608 
0.601 

0.594 
0.588 

0.581 

0.574 

0.567 

0.560 

0.553 
0.546 

0.539 
0.532 

0.524 
0.516 
0.508 
0.500 
0.492 


212 


0.774 


0.00000 


0.000 


0.03732 


0.489 


no 


TABLE  VI. — Factors  for  Gas  of  0.65  Specific  Gravity. 


Temperature 
dcg^rees  F. 

Volume 
factor 

Partial  fgaa 
density 

Partial  gas 
ratio 

Total 
density 

Specific 
ratio 

0 
10 
20 
30 
32 

I.I30 
I.I06 
1.083 
I.061 

1.057 

0.05610 
0.05483 

0.05363 
0.05240 
0.05220 

0.735 
0.717 
0.702 

0.686 
0.684 

0.05615 

0.05493 

0.05379 
0.05265 
0.05250 

0.736 

0.719 

0.705 
0.690 

0.688 

40 

45 
50 

55 
60 

1.040 
1.030 
1. 019 
1.009 
1. 000 

0.05130 
0.05060 
0.05000 
0.04940 

0.04875 

0.672 
0.663 
0.655 
0.647 
0.639 

0.05 1 71 
0.05109 
0.05053 
0.05010 
0.04958 

0.677 
0.669 

0.663 

0.656 
0.650 

65 
70 

75 
80 

85 

0.991 

0.982 

0.972 
0.963 
0.954 

0.04810 

0.04745 
O.Q4680 

0.04615 

0.04550 

0.631 
0.623 
0.614 
0.604 
0.596 

0.04908 
0.Q4850 
0.04815 
0.04772 

0.04733 

0.644 
0.638 
0.632 
0.625 
0.620 

90 

95 
100 

105 
no 

0.946 

0.937 
0.929 

0.921 

0.913 

0.04475 

0.04395 

0.04315 
0.04225 

0.04132 

0.586 
0.576 
0.565 

0.555 
0.541 

0.04688 
0.Q4649 
0.04600 
0.04553 
0.04509 

0.614 
0.608 
0.602 
a598 
0.590 

"5 
120 

125 
130 
135 

0.905 
0.897 
0.889 

0.882 

0.874 

0.04040 
0.03940 
0.03832 

0.03714 
0.03591 

0.528 
0.516 
0.502 
0.486 
0.471 

0.04471 
0.04432 
0.04392 

0.04351 
0.04312 

0.585 
0.580 

0.575 
0.570 
0.564 

140 

145 
ISO 

155 
160 

0.867 
0.860 

0.853 

0.846 
0.839 

0.03458 

0.03315 
O.O3161 

0.03000 
0.02821 

0.451 
0.332 

0.414 
0.393 
0.369 

0.04272 
0.04233 
0.04193 

0.04157 
0.041 1 7 

0.559 
0.554 
0.549 
0.544 
0.539 

165 
170 

175 
180 

185 

0.832 
0.826 

0.819 

0.813 
0.807 

0.02632 
0.02429 
0.02210 
0.01973 

0.01 719 

0.344 
0.317 
0.289 
0.257 
0.224 

0.04080 
0.04043 
0.04006 
0.03967 
0.03929 

0.534 
0.529 
0.524 
0.519 
0.514 

190 

195 
200 

205 
210 

0.800 

0.794 
0.788 
0.782 
0.776 

0.01445 

0.01 1 54 
0.00845 
0.00510 
0.00149 

0.183 

0.157 
0.1  II 

0.065 
0.017 

0.03885 
0.03854 
0.03821 
0.03786 
0.03746 

0.509 
0.504 
0.499 
0494 
0489 

212 

0.774 

0.00000 

0.000 

0.03732 

0.489 

Ill 


TABLE  VII.— Factors  for  Gas  op  o.6o  Specific  Gravity. 


Temperature 

Volume 

Partial  gas 

Partial  gtm 

Total 

Specific 

degrees  F. 

factor 

den.4ity 

ratio 

density 

ratio 

0 

1. 130 

0.05178 

0.678 

0.05183 

a679 

10 

1. 106 

0.05032 

0.662 

0.05075 

0.664 

20 

1.083 

0.04953 

0.648 

0.04967 

0.651 

30 

1. 061 

0.04835 

0.633 

0.04860 

0.637 

32 

1.057 

0.04815 

0.631 

0.04845 

0.635 

40 

1.040 

0.04731 

0.620 

0.04772 

0.625 

45 

1.030 

0.04672 

0.613 

0.04721 

0,619 

50 

1. 019 

0.04618 

0.605 

0.04677 

0.613 

55 

1.009 

0.04560 

0.596 

0.04630 

0.607 

60 

1. 000 

0.04500 

0.589 

0.04583 

0.600 

65 

0.991 

0.04440 

0.581 

0.04538 

0.594 

70 

0.982 

0.04380 

0.573 

0.04495 

0.588 

75 

0.972 

0.04320 

0.565 

0.04455 

0.583 

80 

0.963 

0.04260 

0.557 

0.04417 

0.578 

85 

0.954 

0.04200 

0.549 

0.04383 

0.573 

90 

0.946 

0.04130 

0.540 

0.04343 

0.568 

95 

0.937 

0.04055 

0.531 

0.04302 

0.563 

100 

0.929 

0.03980 

0.521 

0.04265 

0.558 

105 

0.921 

0.03900 

0.510 

0.04228 

0.553 

110 

0.913 

0.03817 

0.500 

0.04194 

0.549 

115 

0.905 

0.03735 

0.488 

0.04162 

0.545 

120 

0.897 

0.03638 

0.477 

0.04130 

0.541 

125 

0.889 

0.03540 

0464 

0.04100 

0.537 

130 

0.882 

0.03429 

0.448 

0.04066 

0.532 

135 

0.874 

0.03315 

0.435 

0.04036 

0.528 

140 

0.867 

0.03x91 

0.416 

0.04005 

0.524 

145 

0.860 

0.03060 

0.398 

0.03978 

0.520 

150 

0.853 

0.02919 

0.382 

0.03951 

0.517 

155 

0.846 

0.02770 

0.363 

0.03927 

0.514 

160 

0.839 

0.02605 

0.341 

0.03901 

0.51 1 

165 

0.832 

0.02430 

0.318 

0.03878 

0.508 

170    • 

0.826 

0.02242 

0.293 

0.03856 

0.505 

175 

0.819 

0.02040 

0.267 

0.03836 

0.502 

180 

a8i3 

O.OI82I 

0.237 

0.03815 

0.499 

185 

0.807 

0.01586 

0.206 

0.03796 

0.496 

190 

0.800 

0.01334 

0.174 

0.03774 

0.494 

195 

0.794 

0.01065 

0.125 

0.03765 

0.492 

200 

0.788 

0.00780 

0.103 

0.03756 

0491 

205 

0.782 

0.00471 

0.061 

0.03747 

0.490 

210 

0.776 

0.00138 

0.007 

0.03735 

0.489 

212 


0.774 


0.00000 


0.000 


0.03732 


0489 


112 


TABLE  VIII.— Factors  for  Gas  of  0.55  Specific  Gravity. 


Temperature 
degrees  F. 

O 
10 
20 
30 
32 

40 

45 
50 

55 
60 

65 
70 

75 
80 

85 

90 

95 
100 

105 
no 

115 
120 

125 
130 

135 

140 

145 
150 

155 
160 

165 
170 

175 
180 

185 

190 

195 
200 

205 

210 


Volume 
factor 

1. 130 
1. 106 
1.083 
1. 061 

1.057 

1.040 
1.030 
I.OI9 
1.009 
1. 000 

0.991 

0.982 
0.972 

0.963 
0.954 

0.946 

0.937 

0.929 
0.921 

0.913 
0.905 

0.897 
0.889 
0.882 

0.874 

0.867 

0.860 

0.853 
0.846 

0.839 

0.832 
0.826 

0.819 
0.813 
0.807 

0.800 

0.794 
0.788 

0.782 
0.776 


Partial  gas 
density 

0.04745 
0.04640 

0.04539 

0.04435 
0.04415 

0.04335 
0.04282 

0.04231 

0.04179 

0.04126 

0.04070 
0.04015 
0.03960 
0.03905 
0.03850 

0.03790 
0.03720 
0.03650 
0.03575 
0.03497 

0.03420 

0.03335 
0.03243 

0.03142 

0.03040 

0.02927 
0,02805 
0.02677 
0.02538 
0.02388 

0.02227 
0.02054 
0.01870 
0.01669 
0.01455 

0.01224 
0.00976 
0.00715 
0.00432 
0.00126 


Partial  gas 
ratio 

0.621 
0.607 

0.594 
0.584 
0.578 

0.568 
0.561 

0.554 
0.548 

0.541 

0.533 
0.526 
0.518 
O/5II 

0.504 

0.496 
0.488 

0.479 
0.469 

0.459 

0.447 
0.437 
0.425 
0.41 1 

0.399 

0.382 

0.366 

0.351 

0.333 
0.312 

0.291 
0.268 
0.245 
0.218 
0.190 

0.160 

O.I  14 

0.095 
0.057 
0.016 


Total 
density 

0.04750 
0.04650 

0.04555 
0.04460 
0.04445 

0.04376 
0.04331 
0.04290 
0.04249 
0.04208 

0.04168 
0.04139 
O.Q4095 
0.04062 
0.04033 

0.04003 
0.03967 

0.03935 
0.03903 

0.03874 

0.03851 
0.03827 
0.03803 

0.03779 
0.03761 

0.03741 
0.03723 
0.03709 
0.03695 
0.03684 

0.03675 
0.03668 
0.03666 
0.03663 
0.03665 

0.03664 
0.03576 
0.03631 
0.03708 
0.03723 


Specific 
ratio 

0.622 

0609 

0.597 

0.584 
0.582 

0.573 
0.507 
0.562 

0.557 
0.552 

0.546 
0.541 
0.536 
0.532 
0.528 

0.524 
0.520 

0.516 

0.512 

0.508 

0.504 
0.501 
0.498 

0495 
0.492 

0.490 
0.488 
0.486 
0.484 
0.482 

0.481 
0.480 
0.480 
0.480 
0.480 

0480 
0.481 
0.483 
0486 
0.488 


212 


0.774 


0.00000 


0.000 


0.03732 


0.489 


"3 


TABLE  IX.— Factors  vgsl  Gas  of  0.50  Specific  Gravity. 


Temperature 
degrees  F. 

O 
10 
20 
30 
32 

40 

45 
50 

55 
60 

65 
70 

7S 
80 

85 

90 

95 
100 

105 
no 

115 
120 

125 
130 

135 

140 

145 
150 

155 
160 

165 
170 

175 
180 

185 

190 

195 
200 

205 
210 


Vohime 
factor 

1. 130 
1. 106 

1.083 
1. 061 

1.057 

1.040 
1.030 
I.OI9 
1.009 
1. 000 

0.991 

a982 
0.972 
0.963 
0.954 

0.946 

0.937 
0.929 
0.921 

0.913 

0.905 
0.897 
0.889 
0.882 
0.874 

0.867 
0.860 

0.853 
0.846 
0.839 

0.832 
0.826 
0.819 

0.813 
0.807 

0.800 

0.794 
0.788 
0.782 
0.776 


Partial  gas 
density 

0.04315 
0.04220 
0.04125 
0.04030 
0.04013 

0.03940 

0.03893 
0.03848 

0.03800 

0.03730 

0.03700 
0.03650 
6.03600 
0.03550 
0.03500 

0.03442 
0.03380 
0.03317 
0.03250 
0.03180 

0.031 10 

0.03032  . 
0.02950 
0.02858 
0.02763 

0.02660 
0.02550 
0.02433 
0.02308 
0.02170 

0.02025 
0.01868 
0.01700 
0.015 18 
0.01323 

O.OIII3 
0.00888 
0.00650 
0.00393 

0.001 1 5 


Partial  gas 
ratio 

0.565 
0.552 
0.540 
0.527 
0.525 

0.517 
0.510 

0.504 
0.498 

0491 

0.485 
0.478 

0471 
0.465 
0.458 

0.451 
0.444 
0435 
0.426 

0417 

0.406 

0.397 
0.386 

0.374 
0.363 

■ 

0.347 
0.332 

0.319 
0.303 
0.284 

0.265 
0.244 
0.223 

0.197 
0.172 

0.145 
0.102 

0.087 

0.052 

0.014 


Total 
density 

0.04320 
0.04230 
0.04142 
0.04055 
0.04043 

0.03982 
0.03942 
O.03QO7 
0.03870 
0.03833 

0.03798 
0.03765 

0.03735 
0.03707 

0.03683 

0.03655 
.0.03627 
0.03603 
0.03578 
0.03557 

0.03541 
0.03525 
0.03510 

0.03495 
0.03484 

0.03474 
0.03468 

0.03465 
0.03465 
0.03466 

O.Q3473 
0.03482 

0.03496 
0.03512 

0.03533 

0.03553 
0.03588 

0.03626 

0.03669 

0.03712 


Specific 
ratio 

0.566 

0.554 
0.543 
0.531. 
0.529 

0.522 
0.516 
0.512 
0.507 
0.502 

0.498 

0.493 
0489 

0.486 

0.482 

0479 
0.476 
0.472 
0469 
0.466 

0.463 
0.461 

0.459 
0.458 
0.456 

0455 
0.454 
0454 
0.454 
0454 

0455 
0.456 

0.458 

0.459 
0.462 

0.46s 
0469 

0475 
0.481 

0.486 


212 


0.774 


0.00000 


0.000 


0.03732 


0.489 


114 


TABLE  X.— Factors  for  Gas  of  0.45  Specific  Gravity. 


Tcmi)craturc 
degrees  F. 

O 

10 

20 

.  30 

32 

40 

45 
50 

55 
60 

65 
70 

75 
80 

85 

90 

95 
100 

105 
no 

"5 
120 

125 
130 

135 

140 

145 
150 

155 
160 

165 
170 

175 
180 

185 

190 

195 
200 

205 
210 


Volume 
factor 

I.13O 
1. 106 
1.083 
I.061 

1.057 

1.040 
1.030 
I.OI9 
1.009 
1. 000 

0.991 

0.982 
0.972 

0.963 
0.954 

0.946 

0.937 

0.929 
0.921 

0.913 

0.905 
0.897 
0.889 
0.882 
0.874 

0.867 
0.860 

0.853 
0.846 

0.839 

0.832 
0.826 

0.819 
0.813 
0.807 

0.800 

0.794 
0.788 

0.782 
0.776 


Partial  i^as 
density 

0.03882 
0.03798 
0.03713 
0.03630 
0.03612 

0.03548 
0.03503 
0.03462 
0.03420 
0.03376 

0.03330 
0.03284 
0.03238 
0.03192 
0.03146 

0.03096 
0.03042 
0.02989 
0.02926 
0.02862 

0.02798 
0.02728 
0.02055 
0.02572 
0.02487 

0.02393 
0.02295 

0.02189 
0.02077 
0.01958 

0.01822 
0.01680 
0.01530 
0.01366 
0.01 180 

O.OIOOI 

0.00799 
0.00585 
0.00353 
0.00135 


Partial  gas 
ratio 

0499 
0.497 
0.486 

0475 
0.473 

0465 

0459 

0.453 

0.440 
0.442 

0436 
0430 
0.423 

0417 
0.412 

0.405 

0.399 
0.391 

0.383 
0.375 

0.366 
0.358 
0.348 

0.356 
0.327 

0.412 
0.299 
0.287 
0.272 
0.256 

0.338 
0.219 
0.201 
0.178 
0.154 

0.130 
0.091 
0.078 
0.046 
0.017 


Total 
density 

0.03888 
0.03809 
0.03730 
0.03656 
0.03642 

0.03589 
0.03552 
0.03520 
0.03490 

<X03459 

0.03428 
0.03398 
0.03372 

0.03349 
0.03329 

0.03309 
0.03288 
0.03273 
0.03254 
0.03239 

0.03229 
0.03220 
0.03215 
0.03209 
0.03208 

0.03207 
0.03213 
0.03221 
0.03234 
0.03254 

0.03270 
0.03294 
0.03326 
0.03360 
O.Q3390 

0.03441 

0.03499 
0.03561 
0.03629 
0.03732 


Specific 
ratio 

0.510 

0499 
0.489 
0479 
0477 

0.470 
0.465 
0461 
0457 
0453 

0.449 
0.445 
0.441 
0.438 
0.436 

0.433 

0.431 
0.428 

0.426 

0424 

0.423 
0422 
0.421 
0.420 
0.420 

0420 
0.421 
0.422 

0.423 
0.426 

0.428 

0431 
0.436 
0.440 

0.444 

0450 
0.458 
0466 

0475 
0.489 


212 


0.774 


0.00000 


0.000 


0.03732 


0.489 


"5 


TABLE  XI. — Factors  fob  Gas  of  0.40  Specific  Gravity. 


Temperature 

Volume 

Partial  gas 

Partial  gas 

Total 

degrees  F 

factor 

density 

ratio 

density 

0 

I.I30 

0.03450 

0,452 

0.03456 

10 

1. 106 

0.03375 

0.442 

0.03386 

20 

1.083 

0.03300 

0.432 

0.03317 

30 

1. 061 

0.03225 

0.424 

0.03251 

32 

1.057 

0.0321 1 

0.420 

0.03241 

40 

1.040 

0.03152 

0.413 

0.03193 

45 

1.030 

0.031 13 

0.408 

0.03162 

50 

1. 019 

0.03078 

0.403 
0.398 

0.03137 

55 

1.009 

0.03040 

0.031 10 

60 

1. 000 

0.03000 

0.393 

0.03083 

65 

70 

75 
80 

85 

90 

95 
100 

105 
no 

115 
120 

125 

130 

135 

140 

145 
150 

155 
160 

165 
170 

175 
180 

185 

190 

195 
200 

205 

210 

212 


0.991 
0.982 

0.972 

0.963 

0.954 

0.946 

0.937 
0.929 

0.921 
0.913 

0.905 
0.897 

0.889 
0.882 

0.874 

0.867 
0.860 

0.853 
0.846 

0.839 

0.832 
0.826 
0.819 
0.813 
0.807 

0.800 

0.794 
0.788 
0.782 
0.776 

0.774 


0.02960 
0.02920 
0.02880 
0.02840 
0.02800 

0.02755 
0.02705 
0.02655 
0.02600 
0.02542 

0.02485 
0.02425 
0.02360 
0.02287 

0.Q22I0 

0.02128 
0.02040 
0.01946 
0.01846 
0.01736 

0.01620 
0.01494 
0.01360 
0.012 14 
0.01058 

0.00890 
0.00710 
0.00520 
0.00314 
0.00092 

0.00000 


0.388 

0.383 
0.377 
0.372 
0.367 

0.361 

0.355 
0.348 

0.340 

0.333 

0.325 
0.318 

0.309 
0.299 

0.291 

0.277 
0.265 
0.255 
0.242 
0.227 

0.212 

0.195 
0.178 

0.158 

0.138 

O.I  16 
0.079 
0.076 
0.041 
O.OII 

0.000 


0.03058 
0.03035 
0.03015 
0.02997 
0.02983 

0.02968 
0.02952 
0.02940 
0.02928 
0.02919 

0.02916 
0.02917 
0.02920 
0.02924 
0.02931 

0.02942 
0.02958 
0.02978 
0.03303 
0.03032 

0.03068 
0.03108 
0.03156 
0.03208 
0.03268 

0.03330 
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0.03689 
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0.385 

0.383 
0.382 

0.382 
0.382 
0.382 

0.383 
0.384 

0.385 
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0.390 
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0.402 
0.407 

0413 
0.420 

0.428 

0436 
0.446 
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0.483 
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Thb  Chairman  :  You  have  heard  Mr.  Spitzglass'  very  in- 
teresting paper.    It  is  now  open  for  discussion. 

Mr.  J.  W.  Batten  (Detroit,  Mich.)  :  Mr.  Chairman,  this 
paper  appeals  to  me  as  being  a  very  interesting  one,  and  one 
that  represents  a  very  valuable  contribution  to  the  literature 
on  the  use  of  the  Pitot  tube,  and  particularly  its  application  in 
the  gas  business.  I  believe  we  are  indebted  to  Mr.  Spitzglass 
for  very  large  contributions  to  the  particular  use  of  the  Pitot 
tube  in  connection  with  our  business.  He  made  many  valu- 
able suggestions  in  his  report  last  year,  and  this  is  an  addition 
to  the  literature  on  the  subject  that  seems  to  me  is  going  to  be 
valuable  in  practice. 

During  the  past  two  years  a  large  number  of  instruments 
have  been  added  to  the  equipment  of  the  modern  water  gas 
plant  in  the  way  of  measuring  devices  for  air  and  steam,  and 
pyrometers.  This  is  an  additional  instrument  which  will  un- 
doubtedly be  of  value.  To  those  of  us  who  are  operating 
machines,  where  retort  house  coke  containing  variable  propor- 
tions of  moisture  and  of  varying  quality  as  to  proportion  of 
breeze  and  fine  coke  is  used  this  instrument,  I  believe,  will  be 
of  considerable  value  because  the  quality  of  gas  which  we  ulti- 
mately obtain  is  very  largely,  if  not  almost  entirely,  dependent 
on  the  condition  of  the  generator.  This  condition  varies  very 
rapidly  and  easily  with  a  fuel  which  is  not  uniform.  Those 
who  may  be  operating  with  anthracite  coal  or  with  coke  which 
has  been  carefully  screened  and  prepared  probably  do  not  meet 
with  the  difficulties  which  are  met  with  in  operations  where  a 
fuel  is  used  which  lacks  this  uniformity,  and  I  am  convinced 
that  a  device  which  will  measure  the  volume  or  the  re^ative 
output  from  the  machine,  where  the  generator  conditions  vary 
so  materially  in  a  short  period  of  time,  will  be  found  very  val- 
uable. 

Mr.  W.  H.  Fui^weiler  (Philadelphia)  :  I  feel  that  the 
Manufacturing  Section  is  greatly  indebted  to  Mr.  Spitzglass 
for  the  very  painstaking  manner  in  which  he  has  worked  on 
the  Pitot  tube  and  the  particular  form  of  it  for  this  purpose. 
I  feel  sure  that  the  additional  work  with  this  apparatus  will 
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lead  to  information  that  will  undoubtedly  assist  in  the  opera- 
tion of  water  gas  sets. 

Mr.  Spitzglass  has  described  two  forms  of  Pitot  tube,  the 
equal  area  tube  and  the  70?  tube.  I  think  we  would  like  to 
hear  what  his  final  judgment  is  as  to  their  relative  accuracy. 
There  are  several  points  regarding  the  70°  tube  to  which  atten- 
tion should  be  called.  This  form  of  tube  appears  to  be  rather 
sensitive  to  slight  variations  in  its  position  relative  to  the  axis 
of  flow.  It  is  also  apparently  quite  easily  thrown  out  by  the 
presence  of  small  particles  of  dirt  or  carbon  forming  on  the 
face  of  the  angle  of  the  tube. 

In  connection  with  the  general  use  of  Pitot  tubes,  the  shape 
of  the  velocity  curve  is  likely  to  vary  considerably  with  the 
velocity  unless  the  point  of  observation  is  at  a  considerable 
distance  from  any  disturbing  factor  such  as  a  bend  or  outlet, 
so  that  the  point  of  maximum  flow  is  not  fixed  but  varies  in 
its  position  with  the  velocity. 

In  one  point  I  must  take  issue  with  Mr.  Spitzglass  and  that 
is  as  to  his  assumption  that  the  gas  leaving  the  wash-box  is 
saturated  with  water  vapor.  We  have  made  some  experiments 
looking  to  the  determination  of  this  point  and  my  recollection 
is  that  the  gas  is  only  about  two-thirds  saturated.  The  gas 
apparently  passes  through  the  wash-box  so  rapidly  that  it 
pushes  the  water  away  so  that  only  a  small  percentage  of  the 
gas  passing  through  the  wash-box  comes  in  contact  with  the 
water.  In  fact  some  experiments  indicate  that  gas  is  not 
always  completely  saturated  after  passing  through  an  ordinary 
wet  test  meter. 

I  would  like  to  ask  Mr.  Spitzglass  whether  he  can  tell  us 
from  his  experience  about  how  long  you  would  have  to  con- 
tinue the  observations  on  a  generator  to  draw  any  accurate 
conclusions  as  to  the  relative  steam  supply.  I  notice  in  the 
table  in  which  he  quotes  observations  over  a  number  of  runs 
that  there  is  a  considerable  variation  from  run  to  run,  and  I 
would  like  to  know  about  how  long  he  feels  that  you  must 
observe  any  particular  generator  to  draw  an  accurate  conclu- 
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sion  as  to  whether  or  not  any  radical  change  is  necessary  in  the 
steam  supply. 

The  Chairman  :  Does  anybody  else  wish  to  discuss  this 
paper  ? 

Mr.  O.  B.  Evans  (Philadelphia)  :  Mr.  Spitzglass  has,  as 
usual,  prepared  a  very  carefully  thought  out  and  excellent 
paper,  and  the  tables  he  has  presented  will  undoubtedly  prove 
of  considerable  value  to  us  all.  He  draws  attention  to  the 
fact  that  there  is  a  great  advantage  in  knowing  the  output 
from  individual  machines,  and  -I  believe  that  we  all  agree  with 
him  because  it  is  generally  recognized  that  a  plant  operating 
a  single  machine  will  almost  invariably  give  better  results 
than  one  in  which  two  or  three  sets  are  operating  at  the  same 
time.  This,  of  course,  is  undoubtedly  due  to  the  fact  that 
when  the  results  fall  off  in  a  multiple  unit  plant  it  is  difficult 
to  determine  which  of  the  sets  is  doing  the  damage. 

One  of  the  most  valuable  features  of  this  paper  seems, 
however,  to  be  in  pointing  out  the  difficulties  to  be  met  with 
in  endeavoring  to  measure  the  output  from  individual  water 
gas  sets  by  a  device  of  this  type.  It  depends  for  its  registration 
upon  the  specific  gravity  of  the  gas  measured.  We  know  very 
well  that  the  specific  gravity  of  the  gas  must  vary  considerably 
from  the  beginning  to  the  end  of  a  run,  and  to  determine  the 
average  specific  gravity  during  a  run  is  not  a  simple  matter. 
Moreover,  the  gas  probably  leaves  the  wash-box  supersatu- 
rated with  moisture,  since  it  is  entirely  feasible  to  remove  from 
this  gas  mechanically  about  2  or  3  pounds  of  material  per 
thousand.  A  variation  of  i  per  cent,  of  CO2  content  will 
represent  a  difference  in  weight  of  somewhat  over  3^  pound 
per  1,000  cubic  feet. 

In  the  results  quoted  from  the  Brooklyn  Union  Gas  Com- 
pany, page  98,  it  will  be  noted  that  on  March  i  the  Pitot  tube 
indicated  a  make  per  run  approximately  10  per  cent,  less  than 
that  determined  by  the  station  meter,  whereas  on  March  2, 
under  apparently  the  same  operating  conditions,  the  Pitot  tube 
meter  read  10  per  cent,  fast;  that  is,  there  was  a  maximum 
variation  in  the  indications  of  the  Pitot  tube  meter  of  approxi- 
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mately  20  per  cent.  With  such  a  wide  variation  in  operations 
I  think  we  should  hesitate  to  rely  absolutely  upon  the  indica- 
tions of  this  instrument  until  it  is  developed  on  a  more  accu- 
rate basis.  Until  then  we  will  probably  have  to  content  our- 
selves with  operating  by  a  determination  of  the  CO2  in  the 
finished  gas,  and  the  quantity  of  steam  used. 

Mr.  a.  H.  Schaaf  (Brooklyn,  N.  Y.)  :  Considering  the 
fact  that  the  measurement  of  hot  gases  by  the  use  of  the  Pitot 
tube  is  in  the  experimental  stage,  it  has  been  a  source  of  some 
very  interesting  data,  and  when  the  present  obstacles  have 
been  removed  it  will  no  doubt  prove  itself  useful  in  plant 
operation. 

We  have  made  some  tests  along  this  line  with  an  equal  area 
tube  (the  results  of  which  appear  in  Mr.  Spitzglass'  paper), 
and  the  average  of  these  tests  gives  a  very  favorable  impres- 
sion, but  the  individual  readings  vary  considerably.  These 
variations  can  possibly  be  attributed  to  the  following  causes: 

First :  .There  is  a  continual  downpour  of  condensation  in 
the  "take-off"  which  no  doubt  falls  on  the  dynamic  tube  and 
causes  an  oscillating  gauge.  This  can  possibly  be  overcome 
to  a  certain  extent  by  the  use  of  a  single  opening  tube  such 
as  Mr.  Spitzglass  has  adopted. 

Second:  Changes  in  specific  volume,  as  the  temperature 
varies  from  200°  to  185°  F.  during  each  run,  and  its  rate  of 
change  is  not  uniform. 

Third :  The  change  of  static  pressure,  which  oscillates  con- 
tinually, and  especially  so  when  other  machines  "go  on"  or 
"come  off"  the  run. 

We  have  brought  up  these  points,  in  view  of  the  fact  that 
Mr.  Spitzglass  has  encountered  these  same  difficulties  and  can 
inform  us  how  to  overcome  them. 

Thk  Chairman  :  Has  any  one  else  anything  to  say  on  this 
paper?  If  there  is  no  further  discussion  we  will  have  Mr. 
Spitzglass  close  the  discussion. 

Mr.  Spitzglass  :  I  will  try  to  answer  Mr.  Fulweiler's  ques- 
tions first.    Regarding  the  saturation  of  the  gas  I  believe  the 
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amount  of  heat  that  is  in  the  gas  is  sufficient  to  evaporate  the 
water.    The  gas  comes  down  to  a  temperature  of,  say,  i8o°. 

From  Table  I,  the  density  of  water  vapor  in  pounds  per 
cubic  foot  is  at  i8o°,  0.019940,  that  is  practically  0.02  of  a 
pound,  requiring  0.02  of  a  thousand  units,  or  20  heat  units 
for  complete  saturation.  Now  that  gas  comes  out  at  1,200° 
or  1,300°,  and  we  know  it  drops  down  to  say  180°,  and  all 
that  heat  is  used  up  in  the  boiling  of  that  water.  I  will  not 
say  that  it  is  100  per  cent,  saturated,  I  have  not  figured  that 
out ;  but  being  mixed  up  in  the  wash-box  and  then  coming  out 
from  there  and  having  the  moisture  present  the  gas  must  be 
saturated  if  there  is  enough  heat  to  evaporate  the  water. 

Mr.  Fulweiler  made  the  remark  that  the  gas  is  not  even 
saturated  at  the  station  meter.  It  may  be  a  per  cent,  or  two 
off,  the  gas  is  not  different  in  saturation  going  into  and 
out  of  the  meter.  In  some  cases  it  probably  drops  a  little 
moisture.  The  whole  operation  is  performed  in  the  wash-box. 
After  this  the  gas  cools  down  and  keeps  on  dropping  water 
on  its  way  to  the  meter,  and  it  must  be  saturated,  otherwise  it 
would  not  drop  that  water. 

Regarding  the  Pitot  tubes  we  find  that  for  ordinary  work 
the  equal  area  tube  is  better,  but  for  this  work  with  saturated 
gases  I  believe  the  tube  marked  No.  9  is  better  because  it  is 
better  adapted  for  cleaning  the  water.  It  may  not  be  as  accu- 
rate as  the  other  one,  but  this  is  the  one  that  can  do  the  work 
in  this  case. 

Regarding  the  direction  of  the  flow  the  same  is  true  for 
every  case  where  the  Pitot  tube  is  used.  It  may  be  that  the 
device  is  not  very  accurate.  It  is  just  as  accurate  as  any  flow 
meter.  I  am  working  most  of  the  time  on  those  instruments, 
and  I  will  say  they  are  just  as  accurate  as  we  can  make  them. 
At  the  same  time  there  are  tens  of  thousands  of  those  meters 
installed ;  they  are  not  absolutely  accurate,  and  I  do  not  think 
there  is  anything  in  this  world  absolutely  accurate. 

Take  the  station  meter.  We  test  it  only  on  a  very  slow  flow, 
and  we  know  that  at  higher  discharges  the  meter  changes  the 
water  level,  it  changes  the  operation.    But  we  have  no  means 
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of  testing  it.  If  we  desire  to  test  it  with  a  large  holder  then 
we  will  be  still  worse  off,  because  the  holder  will  be  sensitive 
to  changes  of  temperature  and  many  other  factors  that  we 
could  not  control. 

A  gentleman  whom  we  all  know  told  me  yesterday  evening 
that  he  was  called  on  a  consulting  work  where  it  was  neces- 
sary to  determine  Ae  accuracy  of  an  orifice  meter  that  was 
operated  at  the  place.  He  said  that  the  inlet  to  the  orifice  was 
full  of  water,  it  would  drain  over  the  orifice  all  the  time,  and 
the  specific  gravity  was  changing,  or  it  could  change  without 
any  notice  lOO  per  cent.,  and  the  temperature  was  changing 
from  60  to  over  100,  and  so  on.  But  at  the  same  time  that 
meter  was  used  to  measure  the  gas  and  it  was  still  better  than 
not  to  measure  it  at  all. 

I  do  not  claim  that  this  instrument  should  be  used  for 
measuring  the  actual  quantity  of  the  gas.  But  for  observing 
the  operation  of  the  machine  with  this  instrument,  it  does  not 
matter  whether  it  is  actually  accurate  or  not,  it  shows  instan- 
taneously the  change  that  is  going  on  in  the  operation  and  that 
is  sufficient,  and  I  think  that  as  we  work  on  it  more  we  will 
still  improve  it.    We  have  not  perfected  it  yet. 

Mr.  Fulweiler  asks  how  long  we  have  to  observe  it  to  see 
the  difference?  Just  one  second.  We  see  the  change  at  once. 
The  instrument  is  not  for  actually  measuring  the  gas,  it  is 
merely  for  indicating  the  operation  the  same  as  a  pressure 
gauge  indicates,  and  I  believe  it  will  at  least  show  as  much  as 
any  single  one  of  the  instruments  that  we  have  on  the  machine. 

The  question  of  maximum  velocity  is  another  variable  affect- 
ing'the  accuracy  of  the  Pitot  tube  in  general.  I  had  occasion 
to  verify  a  certain  thing  lately.  When  we  have  a  long  stretch 
of  pipe  we  usually  obtain  the  maximum  velocity  in  the  center 
of  the  pipe.  I  have  tried  either  the  equal  area  tube  or  this  one, 
and  if  the  maximum  velocity  is  in  the  center  this  tube  will 
have  a  coefficient  of  about  80  almost  invariably.  If  the 
pipe  is  very  short,  and  it  is  right  at  an  elbow,  and  the  maximum 
velocity  comes  off  the  center,  then  in  every  case  the  tube  has 
to  be  calibrated  for  the  purpose,  because  if  the  maximum 
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velocity  comes  nearer  to  the  wall  it  occupies  a  smaller  area, 
and  the  same  maximum  velocity  will  not  give  the  same  amotmt 
of  flow  as  when  it  comes  near  the  center  of  the  pipe.  I  think 
I  took  up  all  the  points  Mr.  Fulweiler  mentioned.  If  not, 
will  you  kindly  remind  me. 

Mr.  Fui^weii^Er:  Mr.  Spitzglass  apparently  has  misunder- 
stood my  question.  It  was  purely  a  practical  one.  We  know 
that  nearly  every  run  varies  from  the  one  preceding  and  the 
one  succeeding  it.  I  wish  to  know  how  many  runs  should  be 
taken  into  consideration  before  deciding  that  the  steam  supply 
is  not  in  proper  adjustment  and  that  a  change  should  be  made. 

Mr.  Spitzglass:  I  believe  that  the  information  as  far  as 
the  amount  of  steam  is  concerned  can  be  obtained  from  a 
single  run.  The  idea  is  this.  We  have  a  certain  amount  of 
heat  stored  up  in  the  machine.  Each  cycle  of  blast  and  run 
first  increases  and  then  reduces  the  heat  to  the  original  amount, 
as  far  as  this  can  be  done.  Now  if  we  supply  an  excessive 
amount  of  steam  the  heat  is  removed  much  sooner  and  the 
instrument  begins  to  show  that  the  flow  is  reduced,  though  we 
keep  on  supplying  the  same  steam  and  the  same  oil.  You  will 
find  that  a  chemical  analysis  of  the  gas  during  the  various 
parts  of  the  run  will  indicate  that  when  the  flow  is  reduced 
with  the  same  supply  of  oil  and  steam  the  gas  is  of  a  much 
lower  quality,  because  there  is  not  enough  heat  in  the  machine 
to  properly  decompose  the  steam.  See,  for  instance,  curve 
No.  I.  We  increased  the  flow  of  steam,  and  we  made  more 
gas  at  the  beginning  of  the  run.  But  at  the  end  of  the  run 
the  make  dropped  off  considerably,  showing  that  the  supply 
of  steam  was  too  high  for  the  desired  length  of  the  run. 

Of  course,  as  far  as  we  have  gone  with  this  work  I  was 
mainly  the  instrument  maker.  I  did  not  have  time  enough  to 
be  the  gas  maker  with  it.  That  comes  next.  I  just  want  to 
bring  your  attention  to  the  fact  that  the  device  is  so  easily 
applied.  As  you  know,  there  are  many  flow  meters  on  the 
market.  They  have  instruments  worked  out  to  record  the 
indications  which  the  differential  pressure  gives  us.  Then  if 
we  fix  up  this  thing  so  that  they  can  get  the  differential  pres- 
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sure,  they  will  surely  develop  the  instruments  to  record  it,  so 
we  can  work  more  efficiently.  Does  that  answer  your  question, 
Mr.  Fulweiler. 

Mr,  Fulweiler  :    Yes,  thank  you. 

The  Chairman  :  We  are  very  much  indebted  to  Mr.  Spitz- 
glass  for  his  very  interesting  and  instructive  paper,  and  I  want 
to  thank  him. 

Now,  I  find  it  is  our  duty  under  the  Constitution  to  select 
three  members  of  this  section,  one  of  whom  the  Committee  on 
Nominations  reporting  to  the  1917  meeting  must  choose  as  a 
candidate  for  Vice-President  to  represent  the  Manufacturing 
Section.  In  order  to  do  this  we  will  have  to  select  a  nomi- 
nating committee,  and  I  will  ask  Mr.  James  A.  Brown,  of  Jack- 
son, Michigan,  Mr.  Alva  F.  Traver,  of  Denver,  and  Mr.  J.  P. 
Kennedy,  of  Cambridge,  to  compose  that  committee  and  to  re- 
port after  the  second  paper  this  afternoon. 

It  is  now  5  minutes  to  i,  and  I  think  probably  we  had  better 
adjourn  to  2.30  this  afternoon. 

Thereupon  the  meeting  was  adjourned,  to  reconvene  at  2.30 
p.  M.,  Tuesday,  October  17,  1916. 
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MANUFACTURING  SECTION. 

Second  Sesuon,  Tuesday,  October  17,  1916,  2  P.  M. 


H.  C.  Abeli.,  Vice-President,  presiding. 
J.  S.  Jackson,  Secretary. 

The  Chairman  :  The  first  paper  this  afternoon  is  the 
report  of  the  Committee  on  Classification  of  Gas  Engineering. 

REPORT  OF  THE  COMMITTEE  ON  CLASSIFI- 
CATION OF  GAS  ENGINEERING. 

Mr.  H.  W.  Peck  (Schenectady,  N.  Y.) :  This  subject  was 
first  brought  to  the  attention  of  the  Accounting  Division  two 
years  ago,  and  it  may  not  be  familiar  to  many  of  the  mem- 
bers of  the  Manufacturing  Section. 

This  report  is  really  a  report  of  the  Joint  Committee  on 
Classification  of  Technical  Literature  comprising  thirty-two 
national  associations  rather  than  of  the  Institute  Committee 
itself. 

As  I  reported  last  year,  your  committee  extended  invitations 
to  other  technical  societies  to  join  in  this  work.  After  several 
preliminary  meetings  which  disclosed  great  interest  in  the  pro- 
posed undertaking,  an  executive  committee  was  elected  com- 
prising Mr.  F.  R.  Lowe  of  the  American  Society  of  Mechan- 
ical Engineers,  Chairman;  Dx.  W.  P.  Cutter,  American  Insti- 
tute of  Mining  Engineers  and  Librarian  of  the  Engineering 
Society,  Secretary;  Dr.  Samuel  Sheldon,  Chairman  of  the 
Library  Committee,  United  Engineering  Society;  Professor 
Edgar  Marburg,  American  Society  for  Testing  Materials ;  Mr. 
Henry  W.  Peck,  American  Gas  Institute. 

To  this  executive  committee  was  assigned  the  duty  of  study- 
ing the  scope  of  the  work  and  ways  and  means  of  carrying  it 
along.  They  held  many  meetings  in  New  York,  all  of  which 
I  attended.  The  scope  to  be  covered  by  the  Joint  Committee 
is  shown  on  the  attached  chart,  which  also  shows  the  partial 
development  of  the  main  subject,  Applied  Science,  and  of  the 
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subdivisions,  Engineering,  D)niamics,  Steam  Development  and 
Draft. 

A  largely  attended  general  meeting  of  the  Joint  Committee 
was  held  on  April  i,  which  was  well  reported  in  the  technical 
press.  This  meeting  approved  of  the  work  accomplished  by 
the  executive  committee  and  of  their  recommendations  that 
different  subjects  be  assigned  to  the  member  societies  for  their 
detailed  development.  This  point  aroused  spirited  discussion, 
several  members  feeling  that  a  trained  classifier  should  be  em- 
ployed to  develop  the  classifications  with  the  advice  of  sub- 
committees for  different  subjects.  The  outcome  of  the  dis- 
cussion was  that  the  executive  committee  was  instructed  to 
acquaint  itself  with  the  attitude  of  the  different  organizations 
toward  assisting  the  Joint  Committee  in  organizing  classifica- 
tions of  literature  of  vital  interest  to  them.  Favorable  reports 
have  been  received  from  enough  of  these  societies  to  indicate 
that  the  detailed  classification  will  be  carried  on  actively  along 
many  lines.  I  have  agreed,  on  behalf  of  the  American  Gas 
Institute,  to  develop  the  subject  of  gas  as  shown  on  the  chart. 

It  will  be  of  great  assistance  if  any  members  of  the  Institute 
who  have  studied  the  art  of  classification  and  are  willing  to 
devote  some  time  to  this,  will  so  advise  the  Secretary  of  the 
Institute. 

It  will  be  of  interest  to  quote  parts  of  a  paper  entitled  "How 
to  Make  a  Classification"  read  by  Dr.  Cutter  before  the  last 
meeting ,of  the  committee. 

The  classification  is  to  be  made  for  technical  literature,  in 
other  words,  our  attempt  should  be  to  make  such  a  classification 
as  would  group  together  published  literature  on  a  subject,  and 
not  to  provide  separate  divisions  for  each  test,  description  or 
fact.  Where  there  is  little  or  no  literature  on  a  subject,  the 
classification  should  be  broad ;  where  the  literature  is  voluminous, 
the  classification  should  be  correspondingly  detailed. 

Example:  The  literature  on  alloy  steels  is  voluminous;  a 
classification  of  this  should  be  extremely  detailed,  for  the 
increase  in  literature  on  this  specific  subject  is  very  great.  So 
of  submarines,  aeroplanes,  automobiles  and  the  like. 
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But,  at  the  present,  published  material  on  the  flow  of  fluids 
in  pipes  and  through  orifices  is,  in  comparison,  slight.  There 
are,  of  course,  many  applications  which  will  occur  to  all  of  us; 
but  the  published  literature  is  not  voluminous. 

So,  for  alloy  steels,  we  should  make  an  extensive  classifi- 
cation; for  the  flow  of  fluids  through  pipes,  a  somewhat  limited 
division  would  be  adequate. 

The  literature  should  be  the  guide  rather  than  the  objects, 
processes,  facts  or  tests  of  which  the  literature  treats. 

As  a  corollary  to  this  statement  it  is  desirable  to  recognize 
the  fact  that  a  classification  of  technical  literature  must  of 
necessity  be  prepared  either  by  persons  who  are  very  familiar 
with  the  scope,  extent,  and  relative  importance  of  books  and 
articles  treating  of  the  subject  classified,  or  by  persons  who, 
although  not  familiar  with  that  literature,  have  the  requisite 
intelligence  and  judgment,  as  well  as  the  time  and  opportunity 
to  familiarize  themselv&s  with  the  literature,  as  a  preliminary  to 
its  classification.  Nor  is  this  all  that  is  necessary;  for  lack  of 
access  to  a  large  collection  of  this  literature  makes  familiarity 
with  it  an  impossibility. 

The  ideal  conditions  affecting  the  success  of  any  collabora- 
tor in  the  preparation  of  a  classification,  therefore,  may  be  stated 
briefly  as  follows: 

(i)  The  opportunity  of  using  a  good  technical  library  or 
one  especially  strong  in  the  literature  of  the  subject 
to  be  covered. 

(2)  Familiarity  with  this  literature,  either  already  acquired, 

or  to  be  acquired  by  study. 

(3)  Familiarity  with  other  attempts  to  classify  the  particu- 

lar subject  to  be  treated,  if  such  attempts  have  been 
made. 

(4)  Time  and  inclination  to  insure  reasonable  study  of  the 

literature  and  the  former  attempts  at  its  classifi- 
cation. 

(5)  Capacity    for    logical    arrangement    of    closely    related 

divisions,  so  that  any  subject  may  be  so  treated  in 
classification  as  to  at  once  appeal  to  the  prospective 
user. 
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•After  last  year's  report  was  prepared  but  before  the  annual 
meeting  of  the  Institute,  the  member  of  our  committee  who 
was  responsible  for  its  organization  through  his  hard  work  in 
preparation  of  a  classification  system  which  was  presented  at 
the  annual  meeting  in  1914,  met  with  an  accident  which  caused 
his  death.  Those  who  knew  Mr.  D.  S.  Knauss  will  long  feel 
the  loss  which  they  have  experienced,  and  the  Institute  has  lost 
a  valuable  member.  As  suggested  by  Mr.  Walton  Forstall  last 
year,  the  successful  completion  of  the  classification  work  will 
indeed  be  a  splendid  memorial  to  Mr.  Knauss. 

I  recommend  that  a  committee  on  this  subject  be  continued. 
As  to  the  personnel,  I  would  merely  mention  the  fact  that  the 
chairman  of  your  present  committee  was  elected  chairman  of 
the  Joint  Committee  at  the  last  meeting. 

The  Chairman  :  Gentlemen,  you  have  heard  the  report  of 
the  Committee  on  Classification  of  Gas  Engineering,  and  I 
think  we  all  appreciate  the  amount  of  work  that  has  been  done 
by  the  Committee.  We  will  call  on  Mr.  Forstall  to  discuss 
the  paper. 

Mr.  a.  E.  Forstall  :  Mr.  Chairman,  I  do  not  think  there 
is  really  much  about  the  paper  that  we  can  discuss.  All  that 
I  can  do  would  be  to  emphasize  the  value  of  a  classification, 
and  the  almost  utter  impossibility  of  our  making  individual 
classifications  for  ourselves.  I  think  I  have  about  as  large  an 
index  as  any  one  ii>  the  room,  but  my  classification  is  very 
weak.  I  find  very  often  when  I  go  to  look  up  a  reference, 
that  I  do  not  think  of  it  the  same  from  behind  as  I  did  from  in 
front.  I  place  it  under  one  classification,  and  when  I  go  to, 
look  for  it  I  search  for  it  under  another  classification. 

Now,  if  we  can  get  a  committee,  the  members  of  which  are 
skilled  in  classification,  to  give  us  a  classification  that  will 
look  the  same  from  both  sides,  it  will  be  of  benefit  to  us  and 
enable  us  to  keep  our  indexes  in  such  shape  that  we  can  find 
what  we  are  looking  for.  I  move  that  we  recommend  to  the 
Institute  that  the  Committee  on  Classification  of  Gas  Engi- 
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neering  be  continued,  and  that  the  present  Chairman  be  con- 
tinued as  Chairman  of  that  Committee. 
(Motion  seconded.) 

The  Chairman:  Is  there  any  discussion  on  the  motion? 
If  not,  all  in  favor  say  aye ;  opposed,  no.    It  is  carried. 

The  next  paper  on  the  program  is  the  report  of  the  Com- 
mittee on  Misleading  Statements,  Mr.  A.  E.  Forstall,  Chair- 
man. 

REPORT  OF  COMMITTEE  ON  MISLEADING 

STATEMENTS. 

Mr.  Dana  D.  Barnum,  Chairman, 
Technical  Committee, 

American  Gas  Institute. 
Dear  Sir  : 

Your  Sub-committee  on  Misleading  Statements  begs  to  sub- 
mit the  following  report  as  to  the  work  done  during  the  year. 

At  the  time  the  Sub-committee  was  formed,  there  had  al- 
ready been  taken  up  by  the  Technical  Committee,  the  matter  of 
misleading  statements  made  in  Technical  Paper  No.  97  of  the 
Bureau  of  Mines  as  to  the  use  of  coke  for  domestic  pur- 
poses. The  matter  had  been  referred  to  Mr.  J.  W.  Shaeffer 
for  investigation  and  report.  After  the  formation  of  the  Sub- 
committee correspondence  with  Mr.  Shaeffer  brought  out  the 
fact  that  he,  in  connection  with  other  producers  of  coke,  had 
been  working  with  the  Bureau  of  Mines  and  had  secured 
from  the  latter  the  promise  to  correct  the  statements  in  the 
next  edition  of  Technical  Paper  No.  97.  Since  there  is  often 
great  delay  in  issuing  corrected  editions  of  these  papers,  the 
Sub-committee  recommended  to  the  Technical  Committee  that 
the  directors  of  the  Institute  be  requested  to  communicate  with 
the  Bureau  of  Mines  and  ask  that  this  second  edition  be 
Lsued  as  soon  as  possible. 

There  were  also  referred  to  the  Sub-committee  at  the  time  of 
its  formation,  some  statements  made  by  Miss  Lillian  Erskine, 
in  which  the  use  of  gas  was  mentioned  as  an  avoidable  hazard 
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in  the  hatting  industry.  The  Sub-committee  corresponded 
with  Miss  Erskine  and  obtained  a  clear  statement  of  her 
position,  after  which  a  memorandum  was  prepared  and  pub- 
lished in  the  American  Gas  Institute  News,  Vol.  V.,  p.  91. 
The  attention  of  the  Public  Service  Gas  Company  was  also 
called  to  the  matter,  since  Miss  Erskine's  statement  referred 
to  the  hat  factories  in  their  territory.  The  officials  of  this 
company  took  up  the  matter  with  the  State  Department  of 
Labor  and  endeavored  to  impress  upon  the  latter  the  error  of 
their  views. 

Another  matter  referred  to  the  Sub-committee  was  state- 
ments made  in  a  book  called  "Household  Discoveries  and 
Mrs.  Curtis's  Cook  Book"  in  regard  to  searching  for  small 
leaks  of  gas  with  a  lighted  match.  A  letter  was  prepared  and 
sent  to  Success  Company,  the  publishers  of  this  book,  calling 
attention  to  the  danger  of  searching  for  gas  leaks  with  a  flame, 
and  this  letter  was  also  published  in  the  Gas  Institute  News, 
Vol.  v.,  p.  94. 

The  attention  of  the  Sub-committee  having  been  called  to  an 
article  in  a  periodical  named  Current  Comment  on  the  danger 
from  carbon  monoxide  poisoning,  which  was  stated  to  have 
increased  with  the  use  of  carbureted  water  gas,  and  it  being 
impossible  to  discover  the  publishers  of  this  periodical,  a 
memorandum  was  prepared  showing  that  the  vital  statistics 
of  various  cities  in  which  the  gas  supplied  had  been  changed 
from  coal  gas  to  carbureted  water  gas,  or  from  carbureted 
water  gas  to  coal  gas,  did  not  indicate  that  there  was  any 
material  difference  in  the  number  of  deaths  from  gas  poisoning 
per  100,000  of  the  population  when  one  kind  of  gas  was  sub- 
stituted for  the  other.  This  memorandum  was  published  in 
the  Gas  Institute  News,  Vol.  V.,  p.  92. 

An  article  in  Current  Opinion  entitled,  "Putting  Cheap  Gas 
on  the  Map,"  was  called  to  the  attention  of  your  Sub-committee 
and,  since  it  seemed  harmful  because  of  giving  the  impression 
that  it  was  possible  to  sell  gas  for  house-heating  purposes  at 
prices  varying  from  $0.30  to  $0.50  per  1,000  cubic  feet  of  gas, 
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a  memorandum  on  the  subject  of  the  effect  of  the  poor  load 
factor  of  the  house-heating  business  upon  the  possibility  of 
selling  gas  for  this  purpose  at  low  prices,  was  prepared  and 
published  in  the  Gas  Institute  News,  Vol  V.,  p.  i86. 

Certain  statements  of  Mr.  A.  B.  Turner  on  the  percentage  of 
gas  used  for  lighting  purposes  and  the  extent  to  which  there 
was  successful  competition  with  gas  by  electricity  for  heating 
and  cooking,  were  also  considered  by  your  Sub-committee. 
Data  as  to  the  probable  percentage  of  gas  sold  for  lighting 
purposes,  and  the  extent  to  which  the  competition  of  electricity 
for  heating  and  cooking  had  been  felt,  was  secured  from  vari- 
ous Massachusetts  gas  companies  named  in  Mr.  Turner's  cir- 
cular letter.  From  this  data  a  letter  was  prepared  and  sent 
to  Mr.  Turner  informing  him  that  the  facts  obtainable  showed 
a  large  percentage  of  gas  sold  for  lighting  purposes  and  the 
practical  non-existence  of  electric  heating  and  cooking  in  the 
districts  named  by  him. 

In  the  April  issue  of  Engineering  Magazine  there  was  pub- 
lished an  article  on  artificial  lighting,  in  which  it  was  assumed 
that  any  well-designed  lighting  of  factories  must  necessarily  be 
electric.  While  this  matter  was  nominally  referred  to  your 
Sub-committee,  it  was  practically  handled  by  the  office  of  the 
President  of  the  Institute  and  arrangements  were  made  to  have 
prepared  a  paper  on  the  subject,  which  would  be  sent  to 
Engineering  Magazine  for  publication.  Such  a  paper  was  pre- 
pared by  Mr.  Thomas  Scofield  under  the  title  of  "Gas  Lighting 
in  Industrial  Plants,"  and  this  paper  has  been  accepted  for 
publication  by  the  Engineering  Magazine. 

An  article  in  the  Electrical  World  for  July,  1916,  was  called 
to  the  attention  of  your  Sub-committee  because  of  some  erron- 
eous statements  made  in  it  as  to  the  efficiency  of  gas  water 
heaters.  A  memorandum  calling  attention  to  these  errors  was 
sent  through  the  Sub-committee  to  the  Editor  of  Electrical 
World,  with  a  request  that  the  errors  be  corrected.  Up  to 
date  no  such  correction  has  been  noted,  but  if  one  does  not 
soon  appear  the  magazine  will  be  again  communicated  with. 
9 
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Attention  was  also  called  to  a  humorous  article  on  gas 
meters  in  the  Nation,  but  it  did  not  seem  that  it  was  necessary 
to  take  this  up  seriously. 

Respectfully  submitted, 

Alfred  E.  Forstail,  Chairman. 

The  Chairman  :  Gentlemen,  we  have  heard  the  very  im- 
portant report  of  the  Committee  on  Misleading  Statements. 
The  report  is  now  open  for  discussion.  We  have  a  written  dis- 
cussion from  Mr.  Fogg,  of  New  York,  which  I  will  ask  the 
Secretary  to  read. 

Mr.  O.  H.  Fogg  (New  York)  :  (Written  discussion  com- 
municated.) This  report  is  a  very  modest  statement  of  some 
extremely  important  and  valuable  work  which  the  Committee 
has  performed.  From  personal  experience  in  these  matters, 
I  know  that  their  task  has  not  been  an  easy  one — ^and  while 
their  results  are  summed  up  in  three  pages,  the  actual  benefit 
to  the  gas  industry  of  this  activity  has  been  far  reaching,  and 
of  much  greater  importance  than  this  modest  report  would 
indicate. 

The  National  Commercial  Gas  Association  has  a  similar 
committee,  and  it  seems  to  me  that  co-operation  between  it 
and  the  Institute's  Committee  will  lead  to  even  better  results ; 
and  I  believe,  too,  that  the  various  State  and  District  Asso- 
ciations throughout  the  country  should  be  asked  to  co-operate, 
or  to  take  action  along  similar  lines,  so  that  there  may  be  an 
added  weight  of  protest  to  misleading  statements,  injudicious 
or  harmful  publicity  and  similar  activities  in  which  misrep- 
resentation, if  allowed  to  go  unchecked,  exerts  a  harmful  in- 
fluence upon  our  business. 

The  report  refers  to  Mr.  Scofield's  paper  on  "Gas  Lighting 
in  Industrial  Plants,"  prepared  in  reply  to  Mr.  Becker's  paper 
on  "Artificial  Lighting,"  which  appeared  in  the  April  issue  of 
the  Engineering  Magazine.  Mr.  Scofield's  paper  appears  in 
the  current  issue  of  the  Engineering  Magazine,  with  the  fol- 
lowing preface  by  the  Editors : 
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"In  his  chapter  on  'Artificial  Lighting'  in  our  April  issue, 
Mr.  O.  M.  Becker,  expressed  the  opinion  that  in  the  modem 
industrial  establishments  the  electric  light  was  practically  the 
only  illuminating  agency  to  be  considered.  His  statements 
met  with  a  storm  of  protest  from  representatives  of  gas  asso- 
ciations and  from  others.  At  the  suggestion  of  the  President 
of  the  American  Gas  Institute,  Mr.  Scofield  prepared  the  fol- 
lowing paper,  which  not  only  sets  forth  the  advantages  of  gas 
as  a  lighting  agent  in  manufacturing  plants,  but  is  also  a  val- 
uable contribution  to  the  general  study  of  factory  illumina- 
tion." 

The  Chairman:  I  do  not  know  whether  Mr.  Fogg  in- 
tended the  suggestion  to  continue  the  Committee  and  to  work 
in  connection  with  the  National  Commercial  Gas  Association, 
to  be  a  motion  or  not.  I  tried  to  get  him  on  the  telephone, 
but  I  was  unable  to  communicate  with  him  before  I  left  New 
York. 

Mr.  a.  M.  Barnes  :  Mr.  Forstall  omitted  to  say  what  was 
meted  out  to  the  Boston  broker. 

Mr.  a.  E.  Forstai.1.  :  The  Chairman  of  the  Committee  ob- 
tained from  the  Massachusetts  companies  specially  mentioned 
in  this  circular  letter  statistics  as  to  the  amount  of  gas 
actually  sold  for  lighting,  and  as  to  the  extent  of  electric  com- 
petition in  cooking.  As  nearly  as  could  be  estimated,  no  com- 
pany except  one  which  started  operations  in  a  district  al- 
ready covered  by  electricity,  sold  less  than  40  per  cent,  of 
their  gas  for  lighting  purposes ;  and  no  company  reported  be- 
ing able  to  find  more  than  two  or  three  electric  ranges  in 
operation  on  their  lines  of  mains,  and  practically  no  electric 
heating  arrangements.  Several  companies  reported  electric 
ranges  placed  in  apartments,  but  replaced  after  a  short  time 
by  gas  ranges. 

Those  facts  were  transmitted  to  the  broker  mentioned  in  a 
letter,  the  receipt  of  which  he  acknowledged  without  show  of 
much  repentance. 
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Mr.  Barnes:  I  happen  to  be  very  familiar  with  the  case 
and  it  appeared  very  clearly  that  the  object  of  the  circular  was 
to  discourage  investments  in  gas  securities,  and  to  encourage 
investment  in  electric  securities.  He  also  twisted  the  returns 
in  such  a  way  that  some  of  the  gas  companies  were  running 
behind,  whereas  in  fact  the  contrary  was  the  case.  I  think 
that  suggests  the  need  for  the  continuance  of  this  Committee. 
I  do  not  think  Mr.  Forstall  suggested  that  the  Committee  be 
continued. 

Mr.  W.  J.  Serrili.  (Philadelphia) :  The  second  item 
of  Mr.  Forstairs  report  refers  to  the  use  of  gas  in  hat  fac- 
tories. My  attention  was  called  to  the  fact  that  an  inspector 
of  the  Museum  of  Safety  had  reported  adversely  to  the  use  of 
gas,  claiming  that  poor  combustion  and  numerous  small  leaks 
caused  an  odor  of  gas  and  an  unsanitary  atmosphere.  The 
substitution  of  electric  heaters  for  the  gas  burners  was  recom- 
mended. 

Investigation  in  Philadelphia  showed  there  was  some  truth 
in  the  complaint.  The  burners  ordinarily  used  are  of  such 
design  that  they  must  be  adjusted  right  at  the  burner  itself, 
and  the  operatives  would  individually  change  the  nxixers  and 
produce  bad  combustion. 

A  cure  has  been  found  by  adopting  a  system  in  which  a  per- 
fect pre-mixture  of  the  air  and  gas  is  delivered  to  the  burners. 
No  local  adjustment  is  made.  The  gas  comes  through  the 
pipe  to  the  burner,  mixed  with  the  theoretically  correct  amount 
of  air.  Personally  I  was  old  fashioned  enough  at  first  to  be 
afraid  of  such  systems,  fearing  they  would  fire  back  into  the 
pipe  system.  But  I  now  know  that  they  are  properly  safe- 
guarded. 

The  Chairman:  It  is  evident  this  Committee  should  be 
continued. 

•s 

Mr.  D.  D.  Barnum  :  It  is  clear  that  the  Committee  should 
be  continued,  and  I  make  such  a  motion. 
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The  Chairman:  You  have  heard  the  motion,  which  is 
duly  seconded.    The  motion  is  carried. 

The  next  is  the  report  of  the  Committee  on  Nomenclature, 
R.  B.  Harper,  Chairman. 

REPORT  OF  COMMITTEE  ON  NOMENCLATURE. 

The  Committee  on  Nomenclature  of  the  American  Gas  In- 
stitute respectfully  submits  the  following  report. 

Introduction. 

Owing  to  the  late  date  at  which  the  Committee  on  Nomen- 
clature was  organized  and  the  nature  and  extent  of  the  work 
undertaken,  it  is  not  possible  to  make  other  than  a  report  of 
progress. 

Origin. 

Many  of  the  great  industries  have  been  undoubtedly  bene- 
fitted by  glossaries  or  special  dictionaries  covering  the  nomen- 
clature of  their  respective  fields,  but  in  this  respect  the  gas 
industry  has  been  at  a  comparative  disadvantage. 

It  appears  to  be  the  consensus  of  opinion  of  prominent  gas 
engineers  and  others  interested  in  the  manufacture  or  produc- 
tion, distribution  and  utilization  of  gas,  that  there  is  a  real 
need  for  a  glossary  or  special  dictionary  of  the  words  and 
phrases  more  or  less  specifically  used  by  persons  engaged  in 
all  phases  of  the  great  gas  industry. 

This  need  was  recognized  by  the  American  Gas  Institute 
and  led  to  the  appointment  of  a  Committee  on  Nomenclature 
for  the  purpose  of  preparing  a  special  dictionary,  enlarged 
to  cover  the  entire  gas  industry,  from  the  gas  lighting  glossary 
prepared  by  the  American  Gas  Institute  Committee  on  Gas 
Lighting. 

Object. 
The  Committee  on   Nomenclature  has   for  its  object  the 
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preparation  of  a  glossary  or  special  dictionary  of  the  words 
and  phrases  which  are  used  by  those  engaged  in  all  phases  of 
the  gas  industry  and  are  not  usually  found  properly  defined  or 
do  not  appear  in  the  standard  dictionaries. 

The  committee,  while  keeping  in  mind  the  foregoing  general 
idea  in  its  selection  of  the  words  and  phrases  to  be  defined  and 
included  in  the  glossary,  have  as  their  present  object  the 
preparation  of  a  special  dictionary  wTiich  shall  be  of  maximum 
usefulness  as  a  book  of  definitions,  etc.,  for  a  work's  superin- 
tendent, gas  appliance  salesman,  auditor,  clerk,  gas  fitter,  com- 
mercial agent,  accountant,  engineer,  gas  appliance  manufac- 
turer, office  boy  or  in  fact  any  one  of  the  hundreds  of  different 
employees  or  persons  engaged  in  any  work  connected  with  the 
gas  business. 

It  will  be  one  of  the  objects  of  the  committee  to  keep  the 
definitions,  etc.,  in  harmony,  as  far  as  possible,  with  the  work 
done  by  other  organizations  and  committees  which  have 
standardized  any  words  and  phrases  in  the  nomenclature  of 
the  gas  industry. 

Organization. 

Owing  to  the  nature  of  the  work  to  be  undertaken,  the  com- 
mittee was  organized  with  the  object  of  securing  members 
familiar  with  all  phases  of  the  gas  industry  in  various  parts 
of  the  United  States  and  nearby  countries  or  members  who 
could  give  special  service  in  the  preparation  of  the  glossary. 

In  addition,  the  committee  has  been  promised  the  assistance 
of  the  Bureau  of  Standards  in  selecting  definitions,  etc.,  for 
fimdamental  physical  or  other  words  and  phrases,  etc.,  upon 
which  aid  is  desired. 

Procedure. 

The  committee  work  has  been  laid  out  according  to  the  fol- 
lowing general  plan  of  procedure. 

(i)  In  absence  of  any  desirable  system  of  classification  of 
tl:  e  words  and  phrases,  used  in  the  gas  industry  under  certain 
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subject  heads,  the  following  classification  has  been  tentatively 
adopted : 

1.  Chemical  Nomenclature,  Apparatus,  Tests,  Etc. 

2.  Physical  Nomenclature,  Apparatus,  Tests,  Etc 

3.  Electrical  Nomenclature,  Apparatus,  Tests,  Etc. 

4.  Constructional  Materials,  Methods,  Etc. 

5.  Manufacturing  Equipment,  Machinery,  Tools,  Etc. 

6.  Manufacturing  Raw  Materials,  Products,  By-products,  Etc. 

7.  Manufacturing  Operations,  Methods,  Etc. 

8.  Distributing  Equipment,  Machinery,  Tools,  Etc 

9.  Distributing  Operations,  Methods,  Etc. 

10.  Utilization  Equipment,  Operations,  Etc.,  for  Lighting. 

11.  Utilization  Equipment,  Operations,  Etc.,  for  Heating. 

12.  Utilization  Equipment,  Operations,  Etc.,  for  Cooking. 

13.  Utilization  Eqtiipment,  Operations,  Etc.,  for  Power. 

14.  General  Nomenclature  for  Office,  Accounting,  Miscellaneous 

Use. 

Note. — Manufacturing  includes  production  (as  of  Natural  Gas). 

(2)  Each  member,  except  those  selected  for  other  special 
committee  duties  chooses  a  number  of  subject  groups  in  which 
he  lists  all  words  and  phrases. 

(3)  All  words  and  phrases  selected  are  typed  on  a  stand- 
ard 3  by  5  inch  card  in  order  to  facilitate  accuracy,  ease  of 
handling,  checking  and  final  arrangement  in  alphabetical  order. 

(4)  Each  member  except  those  selected  for  other  special 
committee  duties,  obtains,  with  aid  of  qualified  associates  and 
fnends  engaged  in  the  gas  industry  and  through  other  legi- 
timate means,  the  best  possible  definitions,  etc.,  for  the  words 
and  phrases  under  the  subject  head  classifications  chosen  or 
assigned  to  him  and  has  these  definitions,  etc.,  typed  on  the 
standard  3  by  5  inch  card. 

The  definitions  will  be  classified  as  far  as  possible,  under 
acceptable  subject  heads  and  will  be  preferably  original.  The 
definitions,  which  have  been  more  or  less  standardized  by 
various  authors,  associations,  committees,  etc.,  and  are  quoted 
verbatim,  will  appear  with  due  credit  to  the  authority  from 
which  they  have  been  taken. 
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(5)  Whenever  it  is  deemed  necessary  cuts,  diagrams,  etc., 
for  the  purpose  of  explanation,  will  be  furnished  with  the 
definitions  of  the  words  and  phrases. 

(6)  Members  will  obtain  as  many  as  possible  of  foreign 
equivalents  in  French,  German  and  Spanish  for  the  English 
words  and  phrases  selected  for  the  glossary  and  have  these 
equivalents  typed  on  the  standard  cards  just  following  the 
English  word  or  phrase  and  just  preceding  the  definitions,  etc. 

(7)  All  words  and  phrases  together  with  their  accompany- 
ing definitions,  cuts,  etc.,  will  be  arranged  in  alphabetical  order 
and  mimeographed  for  final  revision  and  acceptance  by  the 
Committee  on  Nomenclature  as  a  whole. 

(8)  The  glossary  will  be  presented  by  the  Committee  on 
Nomenclature  in  typewritten  form  with  recommendations  con- 
cerning the  form  in  which  it  should  be  issued  by  the  American 
Gas  Institute. 

While  a  definite  recommendation  has  not  been  decided  upon 
it  has  been  suggested  that  the  Institute  print  it  in  special  book 
form  and  perhaps  sell  it  at  a  moderate  charge  to  cover  cost 
of  printing. 

Present  Status  of  Work. 

The  committee  members  are  now  busily  engaged  in  the 
selection  and  listing  of  the  words  and  phrases  to  be  defined 
or  otherwise  prepared  for  the  glossary. 

A  large  number  of  important  words  and  phrases  have  al- 
ready been  listed  and  while  it  is  yet  rather  too  soon  to  know 
with  any  accuracy  the  total  number  of  terms  to  be  included  in 
the  glossary,  a  conservative  estimate  Would  be  at  least  several 
thousand. 

Recommendation. 

In  view  of  the  present  status  of  the  work  of  the  Committee 
on  Nomenclature  and  the  great  amount  of  work  yet  to  be  ac- 
complished before  a  complete  glossary  can  be  prepared,  the 
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Committee  on  Nomenclature  recommends  that  it  be  permitted 
to  continue  its  work  for  another  year. 

R.  B.  Harper,  Chairman, 
G.  D.  DoDD, 

D.  W.  Flowers, 
EwAu>  Haase, 

A.  HURLBURT, 

E.  C.  Jones, 

J.  P.  Kennedy, 

C.  A.  LUCKENBACH, 

H.  B.  McLean, 

W.  E.  MOCKETT, 

O.  E.  Norman, 
W.  E.  Saunders, 
A.  H.  Strecker, 
C.  C.  Thomas, 
A.  H.  White. 

Mr.  R.  B.  Harper  (Chicago)  :  I  might  explain  at  the  outset 
that  this  Committee  was  appointed  because  it  was  the  concensus 
of  opinion  among  various  engineers  that  we  should  standardize 
our  nomenclature.  J  was  told  the  other  day  that  the  National 
Electric  Light  Association  had  appointed  a  Committee  on 
Terminology,  and  asked  us  to  co-operate  with  them  on  defin- 
ing terms  of  common  usage. 

The  Chairman  :  Gentlemen,  you  have  heard  the  report  of 
the  Committee  on  Nomenclature,  and  its  recommendations.  Is 
there  any  discussion  ? 

Mr.  Barnes:    I  move  its  adoption,  and  that  the  thanks  of 
the  Institute  be  presented  to  the  Committee. 
(Motion  seconded,  stated  and  carried.) 

The  Chairman  :  The  next  on  the  program  is  the  report  of 
the  Committee  on  Carbonization.  This  was  to  have  been  pre- 
sented by  Mr.  C.  W.  Hunter,  the  Chairman  of  the  Committee. 
In  his  absence  Mr.  H.  K.  Morrison  will  present  the  report. 
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Mr.  H.  K.  Morrison  (Lynn,  Mass.)  :  I  am  sorry  it  has 
fallen  to  my  lot  to  present  this  report  in  the  absence  of  Mr. 
Hunter.  Mr.  Hunter  has  spent  a  great  deal  of  time  and 
thought  on  it. 

REPORT  OF  COMMITTEE  ON  CARBONIZATION. 

Section  I. 

The  last  decade  has  seen  the  development  of  many  new 
ideas  in  the  design  of  carbonizing  plants  and  for  the  past  few 
years  the  Carbonization  Committee  has  devoted  considerable 
time  and  space  to  descriptions  of  bench  design  and  methods 
of  operation,  especially  of  the  newer  types.  As  a  number  of 
new  installations  have  been  made  during  this  period,  many 
of  which  embody  more  or  less  radical  changes  from  previous 
designs,  it  was  decided  that  an  effort  ought  to  be  made  to 
obtain  figures  showing  the  operating  results  of  as  many  as 
possible  of  the  more  recent  horizontal,  inclined  and  vertical 
retort  plants  and  by-product  ovens. 

The  'Committee  fully  realized  the  difficulty  of  collecting 
accurate  information  of  this  kind  and  the  danger  of  mis- 
interpretations of  the  figures  if  used  fgr  direct  comparison 
between  plants,  without  taking  into  consideration  the  con- 
ditions surrounding  each  one.  It  was  hoped,  however,  that 
sufficient  information  could  be  given  regarding  the  coal  used 
by  the  different  companies,  methods  of  operation  and  of  testing, 
etc.,  so  that  the  figures  would  be  of  interest  to  a  practical 
operator. 

A  letter  was  therefore  sent  to  a  number  of  the  gas  com- 
panies east  of  the  Mississippi,  which  operated  carbonizing 
plants,  in  which  was  included  a  list  of  the  points  to  be  covered, 
asking  for  the  operating  results  covering  a  period  of  at  least 
one  year.  Out  of  28  coal  gas  companies,  three  declined  to 
give  results.  The  others,  representing  28  separate  instal- 
lations, responded  in  a  gratifying  manner  and  the  Committee 
wishes  to  express  its  appreciation  of  the  courtesy  with  which 
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its  questions  were  answered  not  only  in  the  first  letter  but 
also  in  considerable  supplementary  correspondence  which  was 
found  to  be  necessary  in  order  to  insure  accuracy  in  the 
presentation  of  the  data  furnished.  Of  the  by-product  oven 
companies  only  two  responded,  one  giving  actual  operating 
figures  and  the  other  giving  representative  figures  from  a 
number  of  plants.  The  information  thus  collected  is  con- 
densed and  presented  in  tabular  form  in  Table  I. 

The  Committee  is,  of  course,  not  in  a  position  to  vouch 
for  the  accuracy  of  the  figures  reported  by  the  various  com- 
panies. 

It  was  thought  that  the  statistics  presented  would  be  of 
interest  for  two  purposes — first,  that  they  would  assist  in 
the  selection  of  new  plants  and  second,  that  they  would  enable 
operators  to  see  what  efficiencies  other  installations  of  the 
same  type  as  their  own,  were  making.  It  must  be  remem- 
bered, however,  that  the  figures  represent,  as  accurately  as 
we  could  get  them,  what  these  plants  have  done  over  a  period 
of  about  a  year  and  not,  necessarily,  what  they  could  do.  A 
direct  comparison  of  results  was  found  to  be  impossible  for  a 
number  of  reasons : 

1st. — ^The  conditions  under  which  the  companies  were  oper- 
ating varied  considerably.  Manifestly,  it  is  incorrect  to  com- 
pare directly  the  results  from  plants  using  different  coals,  meet- 
ing different  gas  requirements,  supplying  different  residual 
markets,  etc.  Due  weight  must  be  given  to  all  such  points 
before  an  intelligent  opinion  can  be  formed. 

2nd. — ^The  methods  in  vogue  in  the  various  companies  for 
weighing,  measuring  and  testing  the  different  products  are  not 
at  all  uniform. 

3rd. — It  is  impossible  to  express  some  of  the  qualifications 
of  the  different  systems  in  a  report.  For  instance,  the  quality 
of  the  coke  produced  is  frequently  of  prime  importance  but 
there  is  no  method  in  general  use  by  which  it  can  be  accurately 
described.    The  amount  of  smoke  made  is  sometimes  an  im- 
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portant  matter  but  it  is  impractical  to  try  to  describe  its  rela- 
tive value  in  different  systems. 

The  figures  presented  give  as  much  information  as  could 
be  collected  in  the  time  available,  but  they  do  not  tell  the 
whole  story;  all  the  surrounding  circumstances  must  be  given 
due  consideration  to  avoid  error  in  interpreting  the  results. 


.■carb 
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In  collecting  the  data  presented,  the  Committee  was  espec- 
ially impressed  by  the  large  variety  of  methods  of  determining 
the  operating  figures  which  prevailed  in  the  various  companies. 
Probably  the  greatest  difference  occurred  in  the  sampling  and 
testing  of  gas  for  candle-power  and  heating  value.  Some 
plants  make  one  test  a  day  on  the  gas  as  it  passes  the  meter; 
others  make  similar  tests  every  few  hours;  a  third  procedure 
is  to  use  small  tanks  or  holders  to  collect  a  sample  over  a  j 

period  of  8  to  24  hours  and  to  test  this  as  representing  the  ^ 

average.  Obviously,  these  methods  may  give  widely  different 
results  on  the  same  gas.  No  uniformity  was  shown  in  the 
manner  of  reporting  the  tar  produced  or  the  carbonizing  labor. 
The  methods  of  weighing  coal  and  coke  are  largely  dependent 
on  the  design  of  plant  but  even  in  the  same  type  of  installation 
considerable  difference  was  noted.  While  a  certain  amount  of 
"individuality"  must  be  expected  in  this  matter,  it  would  be  of 
great  advantage  to  the  industry  if  the  methods  were  standard- 
ized by  an  authoritative  body. 

The  Committee  feels  that  in  the  limited  time  at  its  disposal 
it  could  not  collect  all  the  information  pertaining  to  the  sub- 
ject and  recommends  that  it  be  continued  next  year  with  the 
idea  of  obtaining  data  from  more  companies  and  in  greater 
detail  than  it  was  possible  to  do  this  year. 

The  fact  most  forcibly  brought  out  in  the  work  of  collecting 
these  statistics  was  the  great  need  in  the  coal-gas  field  for 
uniformity  in  the  methods  of  testing  and  measuring  the  prod- 
ucts handled.  We  recommend  that  the  Institute  consider  the 
matter  of  publishing  a  manual  which  will  give  definite  and 
detailed  directions  as  to  approved  methods  of  weighing,  sam- 
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pling,  analyzing  and  measuring  coal,  coke,  gas  and  the  other 
products  which  are  produced  in  carbonizing  plants. 

Section  IL 

The  increasing  production  of  coal  gas  has  brought  the  coke 
business  into  greater  prominence  than  ever  before.  Your 
Committee,  therefore,  has  made  a  study,  in  a  general  way,  of 
the  means  adopted  by  the  principal  companies  for  market- 
ing and  delivering  this  product,  especially  of  handling  it  from 
retorts 'to  storage  pile.  Table  II  gives  the  information  re- 
ceived in  answer  to  a  list  of  questions  sent  to  various  gas 
companies.  No  attempt  has  been  made  to  describe  the  details 
of  the  mechanical  equipment  as  the  scope  of  this  table  has 
been  restricted  to  general  information  only.  The  data  is  pre- 
sented in  tabular  form,  divided  into  types  of  plant  for  con- 
venience in  reference.  From  this  table,  the  manager  of  a 
company  which  is  considering  enterihg  the  coal-gas  field  or 
adding  a  new  unit  to  an  existing  installation,  can  see  at  a 
glance  the  methods  which  other  representative  concerns  have 
found  advisable  to  use  in  marketing  their  coke  and  delivering 
to  the  consumer.  Furthermore,  the  general  layout  of  the  con- 
veying, screening  and  quenching  systems  adopted  by  operators 
of  the  four  principal  types  of  carbonizing  apparatus,  can  be 
readily  reviewed. 

C.  W.  Hunter,  Chairman, 
W.  H.  B1.AUVE1.T, 
O.  B.  Evans, 
DoNAU)  MacArthur, 
H.  K.  Morrison, 

O.  A.  SiNSEL, 

F.  W.  Seymour, 

Committee  on  Carbonisation. 
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List  of  Questions  on  Operating  Resuws  of  Carbonizing 

PI.ANTS. 

Note. — All  figures  should  cover  a  12  months  period  or  as  near 
this  as  possible.  All  figures  should  refer  to  same  period  of 
time.  Weights  of  coal  should  be  given  "as  charged,"  i.  e., 
moisture  included  and  expressed  in  lbs,,  or  ton  of  2,000  lbs. 

1.  Number  of  benches  (or  ovens),  type,  size,  kind  of  re- 
fractory material  and  date  of  installation. 

2.  Average  weight  of  charge;  carbonizing  period;  average 
and  maximum  temperatures  in  combustion  chamber,  around 
retorts  and  at  outlet  of  recuperator.  (How  are  temperatures 
taken?) 

3.  Normal  maximum  capacity  of  plant  in  net  tons  of  coal 
per  day.  (That  is,  assuming  the  gas  send  out  sufficiently 
large  to  take  all  the  coal  gas  made,  what  would  be  the  average 
daily  tonnage  charged  over  a  period  long  enough  to  include 
complete  scurfing  of  retorts.) 

4.  Type  of  producer,  size  and  kind  of  grate  and  kind  of 
bench  fuel  used. 

5.  Brief  description  of  coal  and  coke  handling  equipment. 

6.  Kind  of  coal  charged  and  tonnage  of  each  kind  used 
with  its  average  proximate  analysis  during  twelve  months 
period.  (Is  coal  actually  weighed  and  at  what  point?  Are 
any  corrections  applied  to  weights  given?) 

7.  Cubic  feet  of  gas  produced  per  pound  of  coal  during 
twelve  months  period.  (Is  gas  corrected  to  60°  F.? — ^to  30 
inches  barometer — for  holder  pressure?  If  not  corrected  for 
holder  pressure  what  is  the  average  gas  pressure  at  meter.) 

8.  Average  candle-power  of  gas  during  twelve  months 
period.  (What  kind  of  burner  was  used?  What  kind  of 
standard,  i.  e.,  Edgerton,  Elliott,  pentane  lamp,  etc.  ?  How 
many  times  in  twenty- four  hours  is  C.  P.  taken?  Is  sample 
holder  used?) 

9.  Average  analysis  of  gas  and  specific  gravity. 
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10.  Average  number  of  gallons  of  tar  recovered  per  net 
ton  of  coal  charged  during  twelve  months  period.  (If  mois- 
ture in  tar  is  over  2  per  cent.,  please  give  amount.  Also  give 
analysis  of  tar  if  available,  and  specific  gravity.) 

11.  Niunber  of  pounds  of  NH3  (or  gallon-ounces  of  liquor 
or  pounds  of  sulphate)  recovered  per  net  ton  coal  over  twelve 
months  period. 

12.  Pounds  of  bench  fuel  per  100  pounds  coal  carbonized 
(or  cubic  feet  gas  used  under  ovens  per  net  ton  coal)  during 
twelve  months  period.  (Is  bench  fuel  weighed  or  estimated? 
What  percentage  of  moisture  does  it  contain?) 

13.  Total  net  tons  coke  available  for  sale  during  twelve 
months  period.  (What  is  average  percentage  moisture  in 
coke?    What  is  average  percentage  of  breeze?) 

14.  Labor  required  in  retort  house  (or  ovens)  per  day  from 
point  coal  is  received  into  house  until  coke  is  delivered  outside 
house.  This  includes  work  of  charging,  discharging  and 
sctu-fing  retorts  or  ovens,  quenching  coke,  cleaning  hydraulics 
and  standpipes,  charging  and  clinkering  producers  and  remov- 
ing ashes,  regulating  temperatures  and  pressures  and  such 
part  of  foremen's  time  devoted  to  superintending  this  work. 
Labor  of  making  producer  gas  analysis  should  be  included, 
but  not  coal  and  coke  analysis  and  routine  chemical  work. 
Give  labor  in  hours  per  day. 

15.  Total  production  of  coke  and  ratio  to  coal  carbonized. 

The  Chairman  :  You  have  heard  the  report.  Part  of  the 
suggestions  will  be  covered  in  the  paper  on  Standard  Tests. 
The  paper  is  now  open  for  discussion. 

Mr.  W.  E.  Stein wedkll  (Cleveland,  O.)  :  In  the  report  of 
this  Conwnittee  it  would  seem  that  the  results  should  have  been 
classified  in  Table  I  to  sub-divide  continuous  verticals  and  in- 
termittent vertical  retorts. 

The  following  table  has  included  these  subdivisions  and 
gives  an  average  of  the  principal  results  of  Table  I  of  this 
Committee. 

While  incorrect  to  compare  results  directly,  the  averages  are 
of  interest  and  bring  out  some  important  points : 
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It  will  be  noted  with  the  exception  of  the  coke  ovens,  that 
the  average  sized  plant  in  each  case  is  of  about  1,000,000  cubic 
feet  daily  capacity;  that  the  most  coke  is  made  in  the  con- 
tinuous vertical  retorts;  that  the  most  tar  and  ammonia  is 
made  in  the  intermittent  vertical  retorts,  and  the  least  gen- 
erator fuel  is  required  in  the  inclined  retorts. 

The  horizontal  through  retorts  require  about  i  hour  of 
labor  to  carbonize  i  ton  of  coal,  and  the  inclined  retorts, 
continuous  and  intermittent  vertical  retorts  require  about  i.i 
hours  of  labor  per  ton  of  coal  carbonized. 

In  addition  to  the  above  types  of  carbonizing  plants,  there 
are  now  in  operation  two  installations  of  inclined  gas  ovens 
and  another  installation  of  about  2,000,000  cubic  feet  daily 
capacity  is  now  building. 

The  results  from  these  plants  are  not  as  yet  available,  but 
the  quality  and  yield  of  the  products  and  by-products  are  ex- 
cellent, and  the  labor  required  is  less  than  the  amount  given 
in  the  above  average  table. 

It  seems  most  advisable  to  continue  this  Committee  next 
year,  and  for  the  Institute  to  publish  a  manual  of  approved 
methods  of  testing  as  recommended  by  the  Committee. 

The  Committee  certainly  deserves  the  unanimous  thanks  of 
the  Institute  for  the  great  amount  of  work  done  in  preparing 
this  report,  and  the  excellent  manner  in  which  it  is  presented. 

Mil  J.  H.  Taussig  (Philadelphia) :  It  is  important  for  a 
gas  manager,  in  studying  various  systems  of  carbonization,  to 
get  accurate  figures  that  will  enable  him  to  judge  the  rela- 
tive merits  of  the  plant. 

It  is  evident,  in  looking  over  the  tables  in  this  report,  that 
many  items  are  given  which  do  not  represent  average  condi- 
tions. Candle-power  results  are  given  where  one,  two  or 
three  readings  are  taken  a  day.  Such  results,  of  course,  give 
no  indications  as  to  what  the  average  candle-powers  were  and 
are  therefore  very  misleading 

Residual  figures  given  may  give  a  little  better  line  on  the 
10  *  : 
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capabilities  of  the  plant  in  that  direction,  but  it  is  obvious  that, 
where  coke  is  sold  by  weight,  that  there  might  be  a  large  dis- 
crepancy due  to  moisture  content.  Bench  fuel  figures  on 
estimated  or  test  conditions  are  of  no  value.  To  make  such  a 
report  of  any  value  at  all,  it  would  be  wise  for  a  gas  manager 
interested  to  go  to  the  various  plants  and  see  how^  the  results 
were  obtained. 

Mr.  E.  Y.  Sayer  (New  York)  :  The  report  was  received 
so  late  that  I  did  not  have  time  to  give  it  any  study.  It  shows 
the  need  of  getting  down  to  some  basis.  The  report  shows 
such  a  variation  in  results  here  that  one  could  hardly  believe 
them. 

I  think  the  work  should  be  continued,  with  the  idea  of 
standardizing  some  of  the  results  of  the  Committee. 

Mr.  J.  A.  P^RRY  (Philadelphia)  :  It  seems  to  me  that  any- 
one contemplating  the  purchase  and  installation  of  a  coal  gas 
plant  should  give  careful  consideration  to  the  results  which 
are  now  being  obtained  from  installations  in  use.  From  these 
installations  we  can  easily  see  that  some  plants  obtain  a  yield 
of  from  2  to  3  gallons  more  of  tar  per  ton  of  coal  carbonized. 
One  more  gallon  of  tar  per  ton  of  coal  on  a  plant  carbonizing 
100  tons  per  day,  and  operating  365  days  per  year,  amounts 
at  3  cents  per  gallon  to  $1,095  per  year.  With  interest,  taxes 
and  depreciation  at  10  per  cent.,  an  additional  investment  of 
$10,950  is  justified. 

Now,  the  tables  exhibited  by  the  Carbonization  Committee 
show  that  we  can  expect  some  plants  to  give  from  i  to  2^/2 
pounds  more  ammonia  per  ton  of  coal  carbonized  than 
other  types  of  plants.  On  a  plant  carbonizing  100  tons  of  coal 
per  day,  i  pound  increase  yield  of  ammonia  per  ton  of  coal 
carbonized  amounts  to  100  pounds  of  ammonia  per  day.  This 
at  8  cents  per  pound  net  gives  an  increased  revenue  of  $8.00 
per  day,  or  $2,920  per  year,  which  would  justify  an  addi- 
tional investment  of  $29,200.  If  the  yield  of  ammonia  is 
greater  than  i  pound  additional  per  ton,  then  the  additional 
investment  justified  is  proportionately  greater. 
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The  tables  submitted  also  show  that  the  amount  of  breeze 
on  some  systems  runs  from  ii  to  i6  per  cent,  of  the  coke 
made.  Other  statements  show,  where  the  coke  is  hard,  that 
the  percentage  of  breeze  runs  very  much  smaller.  It  is  easy 
to  see  that  the  lump  coke  for  sale  might  be  increased  at  least 
60  pounds  per  ton,  due  to  less  breeze  made,  and  that  the  net 
value  of  the  lump  coke  over  breeze  used  for  boiler  fuel,  would 
be  at  least  $2.50  per  ton.  On  a  plant  carbonizing  100  tons  per 
day,  the  extra  returns  due  to  increased  lump  coke  would  be 
3  tons  per  day,  which  at  $2.50  per  ton  or  $7.50  per  day, 
amounts  to  $2,738  per  year,  justifying  an  increased  invest- 
ment of  $27,380. 

Mr.  H.  C.  Porter  (Pittsburgh,  Pa.) :  I  would  like  to  say 
a  word  from  the  standpoint  of  by-product  coke  ovens  for  gas 
manufacture.  I  notice  that  the  column  in  the  table  headed 
"Retort  House  Labor  per  24  Hours"  is  practically  the  only 
place  where  an  idea  of  cost  of  operation  is  given.  This  illus- 
trates the  importance  of  the  caution  the  Committee  has  given 
as  to  interpreting  the  report  according  to  special  conditions  at 
different  kinds  of  plants.  The  size  of  the  plant  and  therefore 
its  output  both  of  gas  and  coke  per  24  hours,  affects,  of  course, 
the  total  labor  cost  per  24  hours  and  it  seems  that  an  item 
should  have  been  given  in  the  report  showing  not  only  the 
total  labor  cost  per  day,  but  the  cost  per  unit  of  output. 

The  Chairman  :    Is  there  any  further  discussion  ? 

Mr.  O.  B.  Evans  (Philadelphia) :  (Written  discussion 
communicated.)  The  ultimate  object  to  be  desired  in  the 
choice  of  a  carbonizing  plant  is,  of  course,  the  production  of 
the  lowest  priced  gas,  all  items  being  considered  such  as  inter- 
est, depreciation,  labor,  repairs,  etc.  It  is  unfortunate  that 
due  to  local  conditions  affecting  the  cost  of  plant,  cost  of 
labor  and  residual  return,  such  typical  figures  cannot  be  given. 

Attempts  to  compare  the  operating  results  obtained  upon 
different  coals  and  upon  different  plants  may  be  misleading, 
unless  all  the  local  conditions  are  accurately  determined.    For 
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example,  it  may  be  unfair  to  compare  candle-power  and  calo- 
rific value  readings  from  one  plant  in  which  gas  for  these 
readings  is  collected  in  a  sampling  tank  over  a  period  of  i  to 
2  hours,  with  one  in  which  snap  readings  are  taken  may  be 
once  or  twice  a  day.  It  is  well  recognized  that  capacity  has  a 
material  effect  upon  the  character  of  the  gas  produced,  and 
probably  upon  the  residual  yield,  and  a  plant  may  at  the  sac- 
rifice of  capacity  produce  apparently  very  low  cost  gas. 

To  those  familiar  with  the  installations,  a  careful  study  of 
the  tabulated  figures  will  show  which  plants  are  operating  at 
high  capacity  and  which  are  operating  at  low  capacity,  and 
due  allowance  for  such  conditions  should  be  made  in  any  esti- 
mate as  to  the  probable  value  of  any  particular  type  of  instal- 
lation. 

Mr.  F.  C.  Freeman  (Philadelphia):  Mr.  Steinwedell's 
comparison  of  the  results  obtained  in  various  systems  of  car- 
bonization show  the  apparent  advantage  of  the  inclined  retorts 
over  all  other  systems  in  the  amount  of  furnace  fuel  used  per 
ICO  pounds  of  coal  carbonized.  In  arriving  at  this  conclusion 
I  think  that  he  has  based  it  on  results  which  are  open  to  ques- 
tion. 

You  will  note  that  all  of  the  furnace  fuel  for  inclined  retorts 
is  estimated,  whereas  the  furnace  fuel  for  vertical  retorts  in 
every  case  but  one  is  weighed.  In  the  one  case  where  the  fur- 
nace fuel  was  weighed  for  inclines,  the  results  show  higher 
than  in  a  comparison  with  verticals. 

The  Chairman  :  It  has  been  moved  and  seconded  that  the 
report  be  received  and  adopted.  Is  there  any  further  discus- 
sion?   If  not,  those  in  favor  please  vote  aye.    Carried. 

The  next  paper  is :  '*How  One  Gas  Company  Handles  Its 
Coke  Business."  Mr.  Seymour  was  a  member  of  the  Com- 
mittee on  Carbonization  and  prepared  the  paper  for  the  Com- 
mittee. The  Technical  Committee,  however,  requested  Mr. 
Seymour  to  make  an  independent  paper  on  the  subject. 


Mr.  F.  W.  Seymour  (Grand  Rapids,  Mich.)  :  I  shall  just 
read  an  abstract  of  the  paper  which  I  have  prepared.  Our 
system  has  been  developed  to  meet  the  peculiar  local  condi- 
tions which  we  have,  and  which  other  companies  represented 
in  the  Institute  may  meet  from  time  to  time. 

HOW  ONE  GAS  COMPANY  HANDLES  ITS  COKE 

BUSINESS. 

The  general  subject  of  coke,  though  widely  discussed,  has 
not  received  the  amount  of  attention  it  deserves.  This  is  due 
to  the  fact  that  the  amount  of  coal  gas  made  in  this  country 
is  still  comparatively  small  in  volume.  Of  the  total  artificial 
gas  manufactured  in  the  United  States  each  year  about  75  per 
cent,  is  still  carbureted  water  gas.  Economic  conditions  have, 
and  will  continue  to  decrease  the  amount  of  this  in  the  future, 
supplanting  it  with  coal  gas  made  in  the  various  types  of 
equipment  at  present  used,  and  in  the  future  to  be  developed 
for  the  purpose.  If  this  were  to  become  100  per  cent,  coal 
gas,  the  amount  of  coke  incident  to  the  production  of  this 
volume  of  gas  would  not  become  of  overwhelming  importance 
as  the  market  for  a  solid  fuel  of  the  smokeless  type  is  amply 
large  to  absorb  this,  and  it  is  continually  growing.  There  is 
produced  each  year  in  the  United  States  about  80,000,000  tons 
of  anthracite  coal,  part  or  all  of  which  can  and  will  be  dis- 
placed by  coke.  Even  though  competition  did  not  bring  this 
about,  the  exhaustion  of  the  hard  coal  fields,  in  time,  would. 
A  further  field  which  is  opening  to  retort  and  by-product  coke 
is  the  enormous  amount  made  by  the  wasteful  beehive  process. 
The  1915  figures  show  that  of  a  production  of  approximately 
41,000,000  tons  of  coke  produced  in  this  country  only  14,000,- 
000  were  produced  by  by-product  equipment.  The  combined 
tonnage  of  this  beehive  coke  and  anthracite  coal  and  the  future 
increase  in  the  market,  due  to  increase  in  population  in  this 
coimtry,  show  infallibly  that  a  practically  inexhaustible  market 
for  by-product  and  retort  coke  exists ;  and  that  the  movement 
to  coal  gas  manufacture,  which  received  considerable  impetus 
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in  191 3,  is  not  temporary  and  will  probably  be  accelerated  as 
it  progresses. 

Temporary  additional  spur  has  been  given  this  movement 
by  the  unusual  returns  from  the  sale  of  residuals  resulting 
from  coal  gas  manufacture.  The  underlying  conditions  being 
induced  by  the  great  European  war  are  not  seemingly  those  of 
permanency  but  have  nevertheless  been  partly  responsible  for 
the  building  of  much  coal  gas  equipment. 

Typifying  the  development  due  to  these  causes,  in  the  fol- 
lowing will  be  given  a  description  of  the  coke  system  of  a 
plant  distributing  93  per  cent,  coal  gas  made  in  horizontal 
retorts.  The  coke  resulting  from  the  manufacture  of  this  gas 
equals,  approximately,  60,000  tons  per  year.  Ninety-eight  per 
cent,  of  this  amount  is  sold  to  the  domestic  market.  The  real 
importance  of  this  market  is  shown  by  the  fact  that  the  retail 
value  of  the  coke  sold  in  this  manner  is  equivalent  to  40  per 
cent,  of  the  retail  value  of  the  gas  distributed  by  this  company. 
Although  the  sales  of  coke  per  capita  in  this  case  are  much 
higher  than  is  usually  encountered,  this  plant  is  described  be- 
cause it  was  in  the  same  situation  several  years  ago  that  many 
plants  are  meeting  now,  namely,  mixed  gas  was  distributed, 
sufficient  water  gas  being  made  so  that  only  enough  coke  was 
produced  to  take  care  of  the  business  which  came  to  the  com- 
pany without  any  effort.  The  rapid  rise  in  the  cost  of  the 
raw  materials  entering  into  the  manufacture  of  water  gas 
modified  the  situation  so  quickly  and  so  completely,  that  it 
was  necessary  to  displace  water  gas  with  coal  gas,  and  build 
up  a  market  to  dispose  of  the  additional  coke  produced.  An- 
other reason  that  this  particular  plant  is  described  is  that  there 
is  more  diversity  of  the  type  of  equipment  than  is  usually  en- 
countered. 

The  reasons  for  the  adoption  of  the  particular  equipment 
and  the  policies  put  in  force  are  given,  as  being  of  more  im- 
portance than  an  elaborate  description,  inasmuch  as  the  latter 
would  be  more  or  less  familiar  to  members  of  the  Institute. 
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It  has  been  attempted  to  give  the  bad  features  as  well  as  the 
good,  so  that  the  following  will  be  of  greater  value. 

Fig.  I  is  a  layout  showing  the  method  of  handling  coke 
from  the  benches  to  the  retail  pockets.  The  generating  equip- 
ment consists  of  two  stacks  of  benches,  fifteen  in  number,  of 
22-foot  horizontal  through  8's,  with  D-shaped  retorts,  the 
whole  being  of  the  latest  and  most  improved  designs.  These 
are  served  by  DeBrouwer  hot  coke  conveyors  which  run  on 
the  discharging  side  and  convey  the  coke  to  the  DeBrouwer 
inclined  cross  conveyor  operating  between,  and  at  right  angles 
to  the  two  stacks  of  benches.  This  drags  the  coke  through  a 
quenching  tank  and  carries  it  up  an  incline  into  a  20-ton 
cooling  bunker  of  firebrick  and  steel  construction.  From 
the  cooling  bunker  the  coke  may  leave  being  screened  and  sent 
up  an  incline  belt  conveyor  to  the  car  loading  dock.  Here  it 
may  be  spouted  into  open  type  cars  directly,  or  loaded  into 
box  cars  by  means  of  a  Manierre  16-inch  belt  box  car  loader. 
When  cars  are  being  loaded  with  furnace  coke,  the  screenings 
from  the  shaking  screen  employed  under  the  cooling  bunker 
are  conveyed  to  the  screening  tower  by  means  of  another  belt 
conveyor.  This  conveyor  also  serves  as  a  run  of  make  con- 
veyor, when  cars  are  not  being  loaded,  taking  the  coke  from 
the  cooling  bunker  to  the  screening  tower. 

In  the  screening  tower  the  coke  is  separated  into  three  sizes, 
vis, J  furnace,  stove,  and  breeze.  Furnace  consists  of  all  coke 
passing  over  a  ij^-inch  square  mesh  screen.  Stove  is  that 
passing  through  a  ij4-inch  and  over  a  J4"i^ch  screen.  Breeze 
is  that  portion  which  passes  through  a  J^'i'ich  screen,  being 
all  burned  at  the  plant. 

From  the  tower  the  coke  is  conveyed  by  a  manual  industrial 
railway,  with  i-ton  tipple  cars,  either  to  the  retail  pockets,  of 
which  there  are  five,  with  a  capacity  of  40  tons  each,  or  is 
dumped  over  trestles  into  stock.  It  is  considered  necessary 
to  house  only  sufficient  coke  so  that  during  severe  rain  or  snow 
storms  the  coke  which  has  temporarily  become  saturated  and 
which  later  will  dry  out,  is  not  loaded  for  the  trade.    Further 
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than  this,  housing  is  not  valuable  and  only  need  be  a  small 
percentage  of  the  total  storage. 

The  maximum  stock  is  equivalent  to  between  15  per  cent, 
and  20  per  cent,  of  the  yearly  sales,  and  is  recovered  entirely 
by  the  use  of  wagon  loaders  equipped  with  shaking  screens 
which  load  the  coke  directly  into  wagons  or  trucks. 

When  the  first  and  larger  stack  of  benches  in  the  plant  was 
built,  it  was  equipped  with  quenching  chutes  with  perforated 
pipe  sprays  inside  for  the  coke  handling  and  quenching  system. 
The  coke  after  being  allowed  the  proper  drying  and  draining 
period  was  taken  from  the  quenching  chutes,  by  industrial 
railway,  to  the  feeding  hopper  of  the  belt  conveyor,  which  was 
equipped  with  the  reciprocating  plate  feeder  by  which  means 
the  belt  was  loaded. 

When  the  quenching  chutes  were  due  for  replacement  the 
experience  we  had  gone  through  did  not  warrant  a  duplication 
of  them,  and  a  system  of  DeBrouwer  conveyors  was  installed 
approximately  as  shown  in  the  accompanying  sketch. 

The  primary  reason  in  mind  for  the  selection  of  this  De- 
Brouwer conveyor  system  was  coke  quality.  All  other  advan- 
tages were  incidental  to  this  main  requirement  and  were  not 
held  as  deciding  considerations.  The  disadvantages  were 
weighed  and  foimd  important  but  not  serious  enough  to 
counterbalance  the  good  points.  In  any  event  the  selection  of 
coke  handling  equipment  for  a  retort  plant  is  one  of  com- 
promise and  the  system  chosen  may  be  decided  upon  for  nega- 
tive reasons  rather  than  positive.  In  other  words,  the  De- 
Brouwer conveyors  were  chosen  partially  because  they  had 
less  serious  disadvantages  than  some  of  the  other  methods  of 
handling  and  quenching  hot  coke. 

This  device,  so  thoroughly  familiar  to  all  gas  men,  requires 
but  a  brief  description.  It  consists  of  a  double  chain  con- 
nected by  cross  bars  or  drag  strips  placed  at  frequent  inter- 
vals, the  whole  being  dragged  in  a  steel  or  cast-iron  trough 
which  has  been  lined  on  the  inside  with  very  hard  white  iron 
wearing  plates.  A  small  amount  of  water  is  run  in  the  trough 
for  cooling  and  for  lubrication  of  the  chain  and  the  lining 
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plates.  The  return  of  the  chain  may  be  over  or  under  the 
trough  as  the  demand  of  space  limitations  may  dictate.  The 
whole  is  operated  through  large  sprockets  which  in  turn  are 
driven  by  equalizing  gears  so  designed  as  to  compensate  for 
the  long  pitch  of  the  chain.  This  is  found  necessary  to  con- 
vert the  constant  angular  velocity  of  the  driving  motor  into 
the  constant  lineal  velocity  of  the  chain,  as  the  latter  in  leav- 
ing the  sprocket  would  give  the  chain  a  jerky  motion,-^  which 
is  not  to  be  desired.  The  conveyor  is  run  at  a  speed  of  ap- 
proximately 60  feet  per  minute. 

The  advantages  and  disadvantages  of  the  DeBrouwer  hot 
coke  conveyor  are  as  follows : 

Advantages : 

1.  Quenching  is  made  uniform  and  is  under  control. 

2.  Combining  of  the  functions  of  quenching  and  con- 

veying. 

3.  Adaptability  to  any  speed  and  capacities  of  routine. 

4.  Reduction  of  labor. 

5.  Elimination  of  steam  from  retort  houses  and  the 

bettering  of  working  conditions. 

6.  Breeze  and  fines  are  not  washed  away  with  quench- 

ing water. 

Disadvantages : 

1.  Coke  breakage  is  severe. 

2.  Power  and  maintenance  are  large  items. 

3.  Interruption  to  routine  in  case  of  breakdown. 

4.  Safety  hazard. 

5.  High  first  cost. 

Though  there  is  vast  disagreement  among  authorities  on  the 
proper  methods  of  coke  quenching,  the  following  points  seem 
to  be  essential.  In  order  to  produce  a  coke,  which  in  domestic 
furnace  coke  will  have  a  moisture  content  of  not  to  exceed  6 
per  cent,  and  to  possess  as  gray  a  color  as  possible,  quenching 
should  be  done  quickly  over  a  layer  of  coke  which  is  not  too 
thick  and  with  an  excess  of  quenching  water.  Further,  suffi- 
cient water  must  be  used  to  extinguish  all  fire  in  it,  leaving 
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the  interior  carrying  sufficient  heat  to  evaporate  the  moisture 
that  is  in  the  outer  shell.  This  implies,  in  this  installation,  the 
quenching  and  conveying  of  the  coke  as  rapidly  as  possible 
from  the  zone  of  quenching  operations.  The  possibilities  of 
meeting  these  conditions  and  producing  a  uniformly  quenched 
product  have  been  vastly  augmented  by  the  addition  of  a 
quenching  tank.  Fig.  2  shows  a  quenching  tank  similar  to 
the  one  installed  at  this  plant.  It  consists  of  a  sheet  metal 
tank  6  feet  6  inches  by  20  feet  by  24  inches.  The  water  level 
is  under  control  by  means  of  adjustable  over-flows,  which  de- 
termine the  leng^  of  time  the  pieces  of  coke  will  be  in  con- 
tact with  water. 

Formerly,  on  DeBrouwer  conveyor  installations,  the  quench- 
ing was  done  by  means  of  a  quenching  spray  which  quenched 
the  coke  in  the  conveyor  trough,  eitfi^r  as  it  left  the  retort  or 
at  some  distance  from  there.  When  quenching  is  done  on  a 
conveyor  which  serves  a  niunbcr  of  bepches  the  efficiency  of 
quenching  becomes  a  function  of  the  distance  of  the  retort 
being  discharged  to  the  quenching-  no2zle,  as  the  coke  will 
gradually  string  itself  out  in  the  conveyor  trough  until  it 
comes  to  a  given  cross  section.  This,  of  course,  is  not  true 
of  intermittent  vertical  plants  which  have  a  feeder  on  a  larry 
which  receives  the  coke  from  the  retorts  and  feeds  it  into  the 
DeBrouwer  conveyor.  It  likewise  would 'not  be  true  were  it 
possible  to  make  the  speed  of  the  pusher  at  all  times  such 
that  the  coke  would  discharge  at  exactly  the  same  rate  that 
the  conveyor  would  withdraw  it  with  the  desired  cross  sec- 
tion. This  is  not  practical  in  ordinary  practice,  and  even  if 
it  were,  there  would  still  remain  the  difficulty  of  the  charges 
breaking  off  in. irregular  lumps.  The  use  of  a  deflector  or 
plate  to  distribute  this  coke  on  the  conveyor  is  also  imprac- 
tical as  the  liability  of  wedging  of  the  large  pieces  of  coke, 
which  would  cause  serious  breakage,  is  present.  There  are 
other  reasons  for  doing  the  majority  of  quenching  elsewhere, 
the  most  important  of  which  is  the  desire  to  keep  the  steam 
out  of  the  retort  house. 

In  this  installation  the  quenching  tank  acts  as  a  receiver  for 
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the  discharge  of  the  two  bench  conveyors,  the  cross  conveyor 
running  through  it.  A  plate  over  the  travel  of  the  chain  serves 
as  a  valve  regulating  the  cross  section  of  the  coke  taken 
through  the  tank.  Inasmuch  as  the  speed  of  the  chain  is  con- 
stant, and  the  length  of  travel  through  the  water  is  likewise, 
this  device  having  made  the  amount  of  coke  per  foot  of  chain 
uniform,  the  length  of  time  of  contact  with  the  water  will  be 
the  same  for  all  pieces  of  coke.  Further,  the  greater  the  mass 
of  a  piece  of  coke  the  greater  will  be  its  surface,  and  conse- 
quently the  more  water  it  will  be  treated  with. 

It  is  then  necessary  only  to  so  regulate  the  water  level  that 
the  coke  will  have  been  penetrated  by  water  in  the  time  sub- 
merged that  that  heat  remaining  in  the  lumps  will  vaporize  this 
excess.  In  practice  this  method  of  quenching  has  worked  out 
so  that  the  moisture  content  can  be  kept  well  under  6  per  cent., 
which  in  this  locality  is  considered  commercially  dry  fuel. 
On  a  test  run  covering  two  weeks  the  domestic  furnace  size 
showed  an  average  of  2.9  per  cent. 

An  incidental  advantage  of  this  system  is  a  considerable 
saving  in  the  amount  of  water  used  for  quenching.  The  ad- 
vantage of  this  system,  by  combining  quenching  and  conveying, 
is  indirect,  as  it  makes  the  other  advantages  possible  and  saves 
space.  It  also  makes  it  possible  to  get  it  in  many  installations 
where  it  would  be  impossible  to  have  other  systems. 

The  adaptability  of  this  conveyor  is  an  especial  point  of 
value.  It  is  compact,  occupying  only  a  space  15  inches  by  36 
inches  for  the  trough  which  is  conveniently  located  either  out- 
side the  producers  or  on  top  of  them.  The  return  rim  of 
chain  can  be  made  over  head  or  below  the  floor  level,  depend- 
ing upon  space  limitations  or  interference  with  other  opera- 
tions. The  discharge  accommodates  itself  well  to  any  layout, 
being  simply  a  hole  in  the  bottom  of  the  trough,  also  being 
very  favorable  to  proper  treatment  of  the  coke,  as  it  receives 
no  velocity  in  discharging  other  than  that  due  to  gravity.  One 
conveyor  could  be  easily  made  to  serve  200  retorts,  and  is 
sufficiently  rugged  to  take  large  temporary  over-loads  with- 
out injury.     It  is  very  conservatively  rated  at  a  speed  of  60 
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feet  per  minute,  as  this  speed  can  be  increased  considerably  if 
additional  capacity  imperatively  demanded  it. 

By  virtue  of  its  ability  to  better  working  conditions  the  hot 
coke  conveyor  will  reduce  labor.  It  further  increases  produc- 
tion per  unit  of  labor  by  completing  the  routine  simultaneously 
with  the  completion  of  the  round.  This  makes  the  task  of 
firing  producers,  opening  and  closing  the  lids,  and  other  stok- 
er's work  the  only  tasks  for  the  labor  connected  with  it,  and 
the  work  per  man  can  be  thus  better  apportioned  and  regu- 
lated. When  men  working  in  the  heat  are  compelled,  after 
their  duties  are  finished,  to  do  work  of  another  nature,  the 
efficiency  of  operation  always  suffers.  Further,  and  to  the 
point,  this  conveyor  displaces  hand  labor  for  the  handling  of 
coke  which  in  all  conditions  results  in  a  saving. 

The  DeBrouwer  conveyor  does  not  eliminate  steam.  No 
system  using  water  to  cool  incandescent  coke  can.  It  does, 
however,  remove  it  from  the  zone  of  operation  in  the  retort 
house  and  concentrate  it  where  it  can  be  properly  handled  by 
ventilators  if  need  be.  Usually  the  quenching  tank,  or  the 
quenching  nozzle,  of  the  bench  conveyor  is  located  at  the 
point  where  the  conveyor  leaves  the  retort  house  so  that  all 
steam  is  taken  out  of  doors.  This  is  a  very  important  assist- 
ance toward  labor  saving,  as  all  men,  whose  duties  in  the  retort 
house  are  such  that  they  are  working  while  coke  quenching  is 
being  done,  are  hampered  if  steam  is  allowed  to  drift  to  them. 
This  applies  particularly  to  clinker  and  coal  conveyor  men. 
The  removal  of  steam  thus  eliminates  a  very  bad  hazard  and 
the  extremely  rapid  depreciation  of  all  steel  work  around  the 
buildings  with  which  it  comes  in  contact.  This  latter  advan- 
tage is  one  of  which  the  immediate  effect,  of  course,  is  not 
capable  of  precise  estimation. 

The  quenching  tank  in  this  layout  is  sufficiently  large  that 
the  breeze  and  fines,  which  are  usually  washed  away,  are 
settled  and  retained  within  it.  In  handling  this  material,  ordi- 
narily a  large  settling  basin  is  necessary,  which  must  be  period- 
ically and  frequently  cleaned,  for  if  allowed  to  flow  into  the 
sewers  it  is  lost,  and  sometimes  causes  very  annoying  stop- 
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pages.  With  any  system,  the  breeze  recovered  is  wringing  wet, 
but  air  drying  is  sufficient  to  make  it  usable  in  the  boiler  plant. 

There  is  considerable  option  allowed  in  the  choice  of  de- 
tails in  the  DeBrouwer  conveyor.  A  steel  supporting  trough 
lined  with  white  iron  wearing  plates  may  be  used  in  pref  er- 
ance  to  the  cast-iron  trough  in  this  plant.  Again  a  short  pitch 
chain  may  be  used,  by  reason  of  which  it  is  considerably 
lightened,  and  the  first  cost  reduced  accordingly.  Likewise, 
the  size  and  speed  is  optional  with  the  engineer  purchasing 
one.  The  correct  answer  to  the  question  of  details  is  only  to 
be  had  by  reports  from  the  various  installations  in  use  which 
have  chosen  differently  on  these  points. 

As  opposed  to  the  advantages  of  this  system  are  the  bad 
points  listed  in  their  order.  Theoretically  and  fundamentally 
the  DeBrouwer  conveyor  is  at  variance  with  most  ideas  for 
the  conveying  of  coke.  Coke  is  sufficiently  brittle  to  be  badly 
broken  by  dragging  over  a  metallic  surface,  and  sufficiently 
abrasive  to  do  some  very  effective  scoring  while  undergoing 
this  treatment.  Illogical  though  it  seems,  a  good  many  gas 
companies  are  doing  just  these  things,  and  the  number  is  con- 
stantly increasing.  The  reasons  for  these  crimes  against  both 
the  conveyor  and  the  coke  are,  however,  those  of  degree. 
They  are  reduced  very  materially  by  the  use  of  some  water  in 
the  trough  which  serves  a  double  purpose;  it  cools  the  con- 
veyor and  lubricates  it,  particularly  the  latter.  The  question 
is  relative  in  that  gas  retort  coke  is  so  very  fragile  that  any 
system  of  handling,  even  though  operating  at  its  best,  is  very 
conducive  towards  growth  of  the  breeze  and  small  coke  piles. 

In  this  plant  the  conveyors  have  not  been  operated  long 
enough  to  get  actual  comparisons  of  the  breakage  due  to  them. 
We  do  know,  however,  that  the  breakage  is  greater  than  with 
the  former  method  of  handling  by  means  of  quenching  chutes 
and  belt  conveyor.  Apparently  the  excess  breakage  is  shown 
by  the  increase  in  the  small  grades  of  salable  coke  rather  than 
in  the  production  of  breeze.  The  returns  from  other  plants 
do  not  throw  any  light  on  this,  as  so  many  other  variables 
must  first  be  determined,  such  as  other  kinds  of  coals,  tem- 
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perature  of  carbonization,  types  of  equipment,  etc.  Tests  for 
breakage  are  of  little  value  as  they  do  not  represent  a  diver- 
sity of  conditions  such  as  are  found  in  normal  operation. 

As  in  the  case  of  coke  breakage,  the  period  of  operation 
has  scarcely  been  long  enough  to  show  any  reliable  figures  on 
maintenance.  The  wear  and  tear  on  the  chains  give  every 
indication,  however,  that  the  maintenance  of  these  conveyors, 
and  especially  the  cross  conveyor,  is  going  to  make  them  more 
expensive  than  the  use  of  quenching  chutes  or  quenching 
buggies.  The  current  consumption  on  the  two  motors  driving 
the  bench  and  cross  conveyors  is  about  0.8  kilowatt  hour  per 
ton  of  coke  handled. 

Any  mechanical  device  may,  and  does,  break  down.  Hot 
coke  conveyors  are  no  exception.  It  would  be  prohibitive  in 
cost  to  have  extra  conveyors  or  spare  units  for  this  work  even 
if  they  could  be  installed  in  the  space  available.  Consequently, 
in  qase  of  breakdown  it  is  necessary  to  make  the  repairs  as 
quickly  as  possible  and  handle  the  coke  by  hand  until  that 
time.  The  simplicity  of  the  moving  parts  of  the  conveyor,  and 
the  very  rugged  and  ample  construction  of  them,  makes  break- 
down a  very  rare  occasion,  however. 

The  use  of  a  chain  running  over  sprockets  and  in  an  open 
trough  near  workmen,  who  are  working  at  arduous  tasks 
under  very  unfavorable  conditions  of  temperature  and  ventil- 
ation, is  no  doubt  a  hazard  of  considerable  importance.  There 
are,  however,  other  unavoidable  hazards  around  gas  plants, 
that  by  the  fact  of  their  being  dangerous,  arouse  an  increasing 
amount  of  caution  with  the  workmen  exposed  to  them.  The 
proper  protection  of  all  sprockets,  gears,  and  exposed  runs  of 
chain,  help  to  eliminate  this  especially  when  assisted  by  the 
inculcation  of  the  habit  of  safety  in  the  men. 

The  high  first  cost  of  the  DeBrouwer  conveyor  system  is 
purely  a  relative  and  comparative  matter  and  hence  must  be 
decided  as  such,  with  reference  to  local  conditions.  The  nor- 
mal first  cost  is  somewhat  increased  by  the  necessity  of  carry- 
ing a  complete  stock  of  spare  parts. 

Fig.  3  is  a  picture  taken  of  one  of  the  bench  conveyors, 
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looking  from  the  location  of  the  cross  conveyor  and  quench- 
ing tank.  The  return  run  of  chain  is  carried  on  cantalever 
beams  bolted  to  the  buckstaves  of  the  benches. 

The  cooling  bunker  shown  in  Fig.  4,  is  made  of  steel 
and  firebrick,  and  is  of  about  20  tons  capacity,  which  is 
sufficient  for  slightly  more  than  one  round  or  draw  of  the 
benches.  This  is  made  of  this  size  for  several  reasons,  all 
seeking  to  better  coke,  production.  The  product  going  into 
this  bunker  may  be  so  quenched  that  during  its  period  of 
repose  here  it  will  drain  considerably.  If  the  bunker  held 
coke  which  had  been  previously  cooled  and  drained  under  it, 
this  latter  product  would  only  receive  excess  water  from  the 
process.  This  obviously  has  been  avoided  by  allowing  only 
the  coke  from  one  round  in  the  bunker  at  a  time.  Again,  the 
larger  this  bunker  were  built  the  greater  would  be  the  break- 
age due  to  the  fall  into  it  and  the  crushing  and  erosive  action 
due  to  the  extreme  height.  To  obviate  the  breakage,  this 
bunker  is  always  kept  full  of  dry  coke,  the  belt  conveyor 
feeders  at  the  bottom  only  removing  it  as  fast  as  the  run  of 
make  is  being  fed  in  at  the  top,  this  minimizes  the  fall  into 
the  bunker.  It  has  been  found  essential  and  necessary  to  em- 
ploy a  cooling  bunker  as  a  place  for  the  quenched  coke  to  dissi- 
pate the  heat  on  the  inside  of  the  pieces  of  the  product  and  to 
vaporize  the  excessive  surface  moisture.  The  ideal  condition 
in  this  case  is  to  have  the  mass  of  coke  come  to  equilibrium  at 
the  point  where  the  moisture  content  is,  in  the  domestic  fur- 
nace coke,  as  near  zero  as  possible  and  the  temperature  of  the 
mass  that  of  the  atmosphere.  If  a  long  period  of  drying  and 
draining  is  not  allowed,  the  pieces  which  are  still  hot  in  the 
core  will,  if  fractured  later  on  in  the  handling  system,  blaze 
up  at  any  opportunity. 

Woven  wire  manganese  steel  square  mesh  screens  are  in 
use,  mounted  on  wood  shaking  frames.  The  gravity  or  sta- 
tionary incline  screen  has  proven  by  years  of  use  that  it  is 
totally  inadequate  to  produce  a  properly  screened  product 
even  though  operated  with  the  best  care  and  intelligence. 
The  rotary  screen  which  is  so  much  used  for  anthracite  coal 
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sizing  and  for  by-product  coke  preparation  was  found  entirely 
too  rough  on  horizontal  retort  coke  which  is  produced  at  this 
plant.  The  space  limitations  under  the  cooling  bunker  for 
screening  coke  to  cars  also  prohibited  the  use  of  anything  but 
the  shaking  screen,  even  if  any  other  type  were  desired.  Ex- 
perience has  gradually  taught  the  use  of  wood  frames  for 
shaking  screens,  inasmuch  as  the  weight  of  the  reciprocating 
parts  are  very  materially  reduced  for  the  same  area  of  screen 
as  when  supported  with  metal.  By  so  building  them  that  the 
wood  members  form  the  compression  elements,  and  so  jointed 
and  held  together  by  bolts  with  ample  washers  for  bearings 
forming  the  tension  members  and  frame,  infinitely  more  serv- 
ice is  given  and  less  repairs  are  necessary  than  with  a  metal 
frame.  The  choice  of  hanging  the  screen  frame  from  cables  or 
wood  supports,  or  setting  it  on  top  of  vibrating  strips  is  very 
much  a  question  of  local  conditions  as  either  of  the  methods 
are  suitable.  It  has  been  found  very  difficult  to  keep  shaking 
screens  in  successful  operation  in  any  of  the  high  buildings  as 
the  vibration  set  up  in  the  structure  tends  to  loosen  the  struc- 
tural members.  With  the  rapid  improvements  that  are  being 
made  in  this  type  of  equipment,  however,  a  standardized  type 
suitable  for  use  in  most  places,  no  doubt,  will  soon  be  avail- 
able. 

Manganese  steel  screens  have  been  in  use  for  about  3 
years  and  the  choice  of  this  hig^-priced  metal  has  been  well 
justified.  It  gives  several  times  as  much  tonnage  per  square 
foot  of  screen  as  the  steel  in  general  use  for  this  purpose.  By 
making  frequent  renewal,  with  the  consequent  interruption 
to  service,  and  the  occasional  repairs  incident  to  this 
class  of  service  unnecessary,  the  use  of  manganese  steel  has 
brought  about  reduced  tonnage  cost  per  foot  of  screen.  Ex- 
l>erience  here  has  been,  that  for  domestic  trade,  bar  screens 
allow  too  many  pieces  which  are  over  size  on  one  dimension  to 
slip  through.  On  account  of  the  decreased  weight  woven  wire 
is  useil  in  preference  to  plates.  The  heavy  plates  increase  the 
weight  of  the  reciprocating  parts  on  the  shaking  screen  too 
nutch  to  be  practical,  and  the  cost  of  high  priced  manganese 
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steel  makes  it  necessary  to  keep  the  weight  per  square  foot  at 
a  minimum.  Also  the  wire  mesh  gives  much  greater  per- 
centage of  screen  area,  or  holes,  per  square  foot  of  total  screen 
surface  than  the  plate  type. 

The  24-inch  belt  conveyor  is  the  medium  used  to  convey  the 
coke  from  the  cooling  bunker  to  the  coke  screening  tower  or 
to  the  car  loading  equipment.  Fig.  5  shows  such  a  belt  in 
service  conveying  screened  coke  to  the  latter  place.  The  belt 
conveyor  is  very  widely  used  with  perfect  satisfaction  for  con- 
veying and  elevating  coke  in  by-product  oven  and  other  plants, 
but  has  met  with  very  little  application  in  retort  installations. 
The  reasons  are  not  apparent  why,  and  with  the  increase  in  the 
number  of  coal  gas  plants  there  is  sure  to  be  a  program  in 
the  future  for  wider  application  of  this  device  in  gas  plant 
work.  The  particular  point  of  merit  is  that  it  is  very  easy  on 
coke,  inasmuch  as  there  is  no  movement  of  material  with 
respect  to  the  belt  while  being  moved  from  one  place  to  an- 
other. The  only  breakage  suffered  by  coke  is  in  feeding  on 
and  discharge  from  it.  Sometimes  the  discharge  in  particular 
is  rather  prolific  for  breakage,  as  the  coke  has  achieved  some 
velocity  with  high  belt  speeds.  The  mechanical  simplicity  and 
low  first,  or  installation,  cost  are  very  meritorious  points  in 
favor  of  the  belt  conveyor,  and  it  is  also  capable  of  enormous 
conveying  capacity.  The  24-inch  belt  conveyor,  when  running 
at  200  feet  of  belt  speed  per  minute,  can  handle  in  excess  of  40 
tons  per  hour,  and  belts  of  this  type  are  capable  of  running 
considerably  over  300  feet  per  minute. 

Another  point  of  advantage  in  the  belt  conveyor  is  its  safety 
from  the  accident  standpoint.  This  means  freedom  from 
mechanical  accidents  to  the  belt  itself,  as  well  as  the  elimin- 
ation of  personal  accidents  to  men  working  about  them.  This 
feature  of  reliability  is,  of  course,  due  to  the  mechanical  sim- 
plicity and  should  appeal  very  strongly  to  the  gas  plant  oper- 
ator 

With  the  exception  of  the  item  of  attendance  which  involves 
oiling,  cleaning  up — amounting  to  a  very  small  expense — the 
two  items  entering  into  the  operation  of  a  coke  conveying  belt 
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are  power  and  belt  renewal.  The  power  item  is  very  shiall 
indeed.  Elevating  coke  by  means  of  the  24-inch  belt,  men- 
tioned above,  a  vertical  distance  of  -approximately  60  feet, 
uses  power  at  the  rate  of  approximately  0.2  kilowatt-hour  per 
ton.    This,  of  course,  is  so  small  as  to  be  almost  negligible. 

The  troubles  experienced  with  belt  conveyors  in  service  con- 
veying gas  coke  have  their  origin  in  the  nature  of  the  belt  or 
fabric.  The  belt  will,  after  considerable  use,  absorb  water 
from  breeze  in  carrying  run  of  make,  and  when  shut  down 
during  the  idle  periods  in  the  winter  months,  freeze  up.  Thus 
when  put  in  operation — ^which  is  difficult;  as  the  belt  lacks  grip 
and  the  resistance  to  rounding  the  pulleys  is  considerable — ^the 
fabric  is  thawed  out  from  the  warm  coke  coming  on  it  with 
the  consequent  deterioration  of  the  same  when  alternately  ex- 
posed to  this  for  long  intervals.  Also  the  abrasion  of  the  coke 
on  the  fabric  is  very  severe.  The  danger  of  slip  up  in  oper- 
ation permitting  hot  coke  to  get  on  the  belt  is  always  present 
which  would,  of  course,  be  disastrous  in  the  extreme.  The 
belt  conveyor  is  sometimes  very  inconvenient  to  adopt,  as  it  is 
a  straight  line  proposition  and  cannot  be  run  at  more  than  a 
20  degree  pitch. 

On  account  of  these  conditions  the  tonnage  per  square 
foot  of  belt  is  considerably  less  than  that  obtained  when 
conveying  other  materials.  The  belts  in  this  plant  have  been 
in  operation  long  enough  to  strike  a  reasonable  average  of 
performance.  Fifty-five  tons  per  square  foot  so  far  has  been 
representative  for  a  six-ply  belt.  Bearing  this  in  mind  it  can 
be  said  that  the  belt  conveyor  is  satisfactory  for  the  purpose 
for  which  it  is  used. 

About  400  box  cars  per  year  are  loaded  by  means  of  a 
Mainerre,  16-inch  belt,  box  car  loader.  Fig.  6  shows  a  photo- 
graph of  this  device  as  it  is  installed  at  this  plant.  It  has  been 
extremely  satisfactory  in  the  saving  of  expense  attached  to 
loading  box  cars,  as  it  has  reduced  this  item  from  the  loading 
by  hand  approximately  60  per  cent.  The  belt  speed  on  this 
device  is  rather  high  as  it  projects  or  throws  the  material  into 
the  far  corners  of  the  car,  and,  as  a  consequence,  there  is  some 
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breakage  attached  to  its  operation.  This  item,  however,  is  not 
large  enough  to  be  objectionable.  It  has  also  been  of  con- 
siderable value  in  providing  the  best  of  service  in  the  loading 
of  cars  an  important  point  in  holding  the  good  will  of  the 
dealers  with  whom  the  company  does  business.  In  the  very 
cold  winter  weather  when  loading  cars  with  coke  coming  di- 
rectly from  the  make  the  steam  becomes  very  thick  at  times, 
interfering  somewhat  with  the  operation  of  the  machine.  Also, 
on  the  other  extreme,  when  loading  coke  during  the  summer 
the  combined  heat  of  the  weather  and  the  coke  coming  from 
the  make  are  rather  severe  on  the  operator.  The  item  of  belt 
expense  on  the  box  car  loader  is  reduced  somewhat  by  the 
steel  flights  with  which  the  belt  is  covered.  These  take  the 
abrasion  caused  by  the  impact  with  the  coke  which  is  necessary 
to  bring  it  up  to  the  belt  speed  as  it  leaves  the  feeding  spout. 
The  tonnage  per  square  foot  is  approximately  62  per  cent, 
greater  than  with  the  belt  conveyors,  and  as  the  belt  is 
narrower  and  lighter  it  is  of  much  less  consequence  in  the 
tonnage  cost.  This  device  on  the  whole  is  extremely  satis- 
factory. 

There  are  several  good  systems  available  for  stocking 
coke,  such  as  locomotive  crane,  bridge,  conveyor,  telpher,  and 
manual  railway.  Representative  pictures  of  each  one  of  these 
systems,  except  the  industrial  railway,  are  shown  in  Figs.  11, 
12,  and  13.  The  locomotive  crane  is  especially  adapted  for 
small  plants  where  it  can  do  the  work  of  handling  coal,  coke, 
and  other  stock,  breeze  to  the  boiler  room,  filling  the  purifying 
boxes,  and,  in  fact,  the  work  of  handling  any  material  in  bulk 
that  may  be  necessary.  The  bridge,  where  the  volume  of  coke 
to  be  handled  would  justify  it,  can  be  worked  to  nice  ad- 
vantage. The  conveyor  system  is  applicable  where  the  De- 
Brouwer  type  may  be  extended  from  the  retort  house  directly 
to  the  storage  bunker,  or  even  when  running  on  trestles  over 
the  yard  storage.  The  telpher  system  is  typified  by  Fig.  14, 
and  is  advantageous  when  the  layout  permits  of  extreme 
versatility.     In  the  particular  installation  it  serves  a  combined 
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gas  and  electric  station,  handling  all  the  coal,  coke  and  breeze 
used  or  produced  at  both. 

The  reason  that  the  old  fashioned  manual  railway  was 
chosen,  or  rather  retained,  is  that  none  of  the  systems  mentioned 
would  reduce  cost  or  breakage  sufficiently  to  justify  the  in- 
vestment necessary.  There  is,  however,  a  peculiar  local  con- 
dition not  shown  on  the  general  layout  which  put  these  sys- 
tems at  a  handicap.  The  coke  yard  is  located  across  a  city 
street  from  the  coke  screening  tower  necessitating  considerable 
travel  to  reach  the  stock  pile.  The  simplicity  and  freedom 
from  repairs  and  breakdowns  and  the  ability  to  use  unskilled 
operators  combined  with  a  very  reasonable  handling  cost  make 
this  system  very  satisfactory  on  the  small  amount  of  coke  put 
into  storage.  Incidentally,  with  the  more  aggressive  and  func- 
tional sales  policy  of  this  company,  the  amount  of  coke  handled 
to  storage  is  rapidly  decreasing.  No  doubt  many  of  the  sys- 
tems, such  as  beforementioned,  show  excellent  economies  in 
the  handling  of  the  coke,  particularly  when,  installed  to  take 
advantage  of  particular  local  conditions. 

The  retail  pockets  are  large  and  numerous  enough  to  take 
care  of  any  reasonble  demand  put  upon  them  for  well  screened 
coke  to  the  teams  and  trucks  of  the  dealers  and  the  gas  com- 
pany at  all  times.  It  is  not  necessary  to  have  the  retail  pockets 
contain  the  equivalent  of  a  maximum  day's  sales  inasmuch 
as  the  time  of  the  year  when  such  a  maximum  is  reached  is 
when  coke  is  being  taken  from  stock.  The  time  of  the  greatest 
service  for  the  retail  pockets  is  during  the  months  of  lighter 
sales.  The  maximum  day's  sale  of  coke  for  retail  delivery 
from  the  coke  yard  is  equal  to  300  per  cent,  of  the  average 
daily  production  for  a  year. 

To  further  better  this  service  the  stock  recovery  is  ac- 
complished by  means  of  wagon  loaders.  This  equipment  is 
fast  growing  in  favor  with  gas  companies  for  this  class  of 
service.  It  finds  application  wherever  the  stocking  system 
does  not  also  serve  as  the  recovery  apparatus  as  well.  The 
two  types  developd  which  are  most  used  are  the  belt  and  the 
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bucket  conveyors.  The  latter,  of  which  this  company  owns 
three,  were  chosen  on  account  of  their  high  capacities  and  the 
ability  to  load  the  maximum  amount  of  coke  with  minimum 
amount  of  hand  feeding.  The  use  of  the  hand  propelling  de- 
vice enables  them  to  be  backed  into  the  stock  pile  thus  loading 
the  trucks  or  wagons  with  very  little  labor.  One  machine  of 
this  type  has  handled  over  150  tons  of  coke  in  one  day,  using 
three  men  to  feed  and  to  tend  it.  Under  favorable  conditions, 
it  will  deliver  one  ton  of  well  screened  domestic  furnace  coke 
per  minute.  The  machine  is  equipped  with  shaking  screens  and 
a  breeze  hopper  for  receiving  breeze  and  fines,  which  are 
hauled  away  by  dump  carts.  One  of  these  machines  has  been 
in  use  two  years  and  has  handled  about  20,000  tons  of  coke 
with  comparatively  little  expense  for  repairs  and  up-keep.  The 
power  consumption  of  a  machine  of  this  type  will  not  exceed 
0.3  kilowatt-hour  per  ton  of  coke  handled.  The  better  prepar- 
ation of  the  stock  coke  by  means  of  the  shaking  screen  on  this 
device  would  have  justified  the  investment  alone  were  there  no 
saving  in  labor.  The  handling  cost  with  this  machine  is  only 
40  per  cent,  of  hand  forking. 

The  wagon  loader  as  a  system  of  stock  recovery  has  its  im- 
portant advantage  in  the  first  cost.  For  a  machine  whose 
principal  use  in  four  months  of  the  year,  a  large  investment  is 
not  warranted.  And  to  cover  the  range  as  a  standard  device 
for  all  sizes  of  plants,  from  small  to  large,  it  must  of  necessity 
be  low  in  price.  Either  this  or  some  better  piece  of  apparatus 
is  necessary  for  stock  recovery,  in  all  plants  which  stock  coke, 
as  the  proper  preparation  of  this  fuel  by  hand  forking  is  not 
possible. 

Fig.  7  is  the  same  machine  equipped  and  using  a  bagging 
device. 

Fig.  8  is  a  view  of  the  belted  type  of  wagon  loader.  The 
lightness  and  portability  of  this  outfit  and  the  small  breeze 
conveyor  are  to  be  noted  . 

Fig.  9  is  a  view  of  two  of  the  wagon  loaders  used  by  this 
company. 
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This  company  like  most  other  gas  enterprises  finds  its  coke 
market  very  nearly  lOO  per  cent,  in  the  domestic  field  for  house 
heating.  The  lack  of  metal  industries  which  use  coke  as  a  raw 
material  or  for  fuel,  in  the  territory  served,  is  the  principal 
cause.  It  is  with  extreme  difficulty  that  horizontal  retort 
coke  can  be  produced  in  the  right  quantities  or  of  a  quality 
to  meet  the  specifications  imposed  by  this  class  of  trade.  This 
imposes  some  hardships,  inasmuch  as  in  this  climate  there  is 
no  coke  consumed  for  domestic  purposes  during  four  months 
of  the  year,  with  considerably  more  than  half  of  the  coke 
burned  during  the  winter  months  of  December,  January,  and 
February.  This,  of  course,  necessitates  stocking  coke  inas- 
much as  the  production  must  continue  in  proportion  to  the  gas 
send  out.  Fig.  lo  shows  the  production  and  sales  curves  for 
1912  and  191 5,  the  intervening  years  being  left  out  for  clear- 
ness. The  enormous  peak  in  191 5  during  the  winter  months 
emphasizes  very  clearly  the  sales  policies  necessary  to  over- 
come some  of  the  natural  disadvantages  of  the  coke  business. 
The  price  is  reduced  50  cents  per  ton  in  May  and  orders  taken 
from,  dealers  for  as  much  coke  as  they  can  store  at  the  reduced 
price.  This  enables  the  company  to  move  considerable  coke 
during  the  summer  months,  when  there  is  absolutely  no  demand 
for  this  product,  by  utilizing  the  dealers'  storage  space.  On 
account  of  this  reduction  in  price  a  very  large  percentage  of 
coke  users  have  their  bins  filled  in  the  summer.  To  indirectly 
help  this  summer  buying  it  is  worth  some  effort  to  remind 
architects  to  put  in  apple  fuel  bins  in  houses  they  are  design- 
ing. It  is  interesting  to  note  that  the  effort  applied  to  the 
question  of  summer  sale  will  show  that  in  igi'S  the  sales  curve 
for  the  summer  months  will  be  but  very  little  under  the  pro- 
duction line.  This  means  that  the  stock  will  be  much  de- 
creased, from  25.5  per  cent,  in  1915  to  an  estimated  13  per  cent, 
in  the  late  fall.  This  can  be  estimated  as  the  summer  orders 
are  all  taken  in  May. 

In  this  company  the  sale  of  coke  has  reached  such  a  vast  im- 
portance, as  compared  with  the  total  business  done,  that  there 
is  virtually  a  special  organization  for  promoting  it.     An  offi- 
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cial  of  the  company  devotes  much  time  to  the  handling  of  the 
business  with  the  dealers  and  there  is  constantly  kept  one 
representative,  whose  duties,  during  the  coke  season,  are  to 
attend  to  and  adjust  coke  complaints,  suggest  betterment  of 
service,  etc.  Retail  orders  are  handled  through  the  Order 
Department  in  common  with  all  the  other  business  of  that 
department.  They  are  then  sent  to  the  Delivery  Department 
at  the  "Works,"  whose  duty  is  to  give  the  very  best  of  service 
to  both  consumers  and  dealers.  Orders  are  delivered  exactly 
when  promised,  and  it  is  attempted  to  have  all  drivers  and 
teamsters  educated  against  the  driving  over  lawns  and  walks. 
They  are  also  instructed  to  use  great  care  to  avoid  breaking 
windows  and  damaging  property  in  any  way,  or  allowing  dust 
to  get  through  the  customer's  house.  Further,  and  of  great 
importance,  lest  the  whole  delivery  should  suffer  by  the  ap- 
pearance of  a  small  amount  of  breeze,  all  coke  is  forked  off 
the  wagon  and  what  little  breeze  results  from  this  handling  is 
piled  neatly  in  a  pile.  Drivers  are  held  accountable  for  the 
quality  of  the  fuel  delivered  inasmuch  as  they  load  their  own 
wagons. 

One  of  the  most  obnoxious  questions  of  the  coke  business  is 
the  moisture  content  of  the  product.  This  is  made  the  target 
for  criticisms  by  those  not  wishing  you  well,  and  the  object  of 
jokes  by  your  friends.  Besides  the  aid  given  to  the  elimin- 
ation of  this  vexatious  feature  by  the  use  of  the  DeBrouwer 
system,  described  before,  there  are  additional  measures  taken. 
Every  car  of  coke  loaded  is  carefully  measured  so  that  the 
volume  cqntained  in  the  load  may  be  determined.  After  this 
is  calculated,  the  equivalent  weight  of  commercially  dry  fuel 
is  found  by  multiplying  the  cubical  content  by  28  pounds,  the 
weight  of  a  cubic  foot  of  furnace  coke.  If  the  net  weight 
shown  by  the  scale  does  not  check  this  within  reasonable  limits 
the  explanation  is  sought  and  found.  This  is  for  the  purpose 
of  avoiding  mistakes  in  weighing,  and  checking  any  bad  digres- 
sion in  the  operation  of  the  plant  and  the  preparation  of  the 
product.  It  is  also  done  for  the  express  purpose  of  making 
proper  allowance  in  case  of  excess.    The  factor,  which  has 
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been  referred  to  as  28  pounds,  is  checked  up  periodically  and 
when  conditions  require  it  changed  it  is  done.  To  so  further 
regulate  this  variable,  samples  are  taken  from  time  to  time 
on  cars  and  the  moisture  content  determined  and  recorded.  In 
the  coke  delivered  to  the  vehicles  at  the  retail  pockets,  which 
comprises  about  60  per  cent,  of  the  total  business,  the  weighers 
are  familiar  with  the  cubical  content  of  most  of  the  wagons  and 
trucks  coming  into  the  yard  regularly.  This  serves  as  a  guide 
and  when  using  proper  discretion  in  weighing  exposes  any 
weight  variation  and  automatically  checks  the  weighing. 

It  is  not  here  meant  to  be  inferred  that  selling  coke  by 
volume  is  the  correct  basis  for  sale.  On  the  contrary,  repeated 
tests  have  shown  that  with  furnace  coke,  which  is  everything 
resulting  from  run  of  make  passing  over  a  ij4  inch  square 
mesh  screen,  this  portion  comprising  88  per  cent,  of  the  total 
business,  variation  in  casual  samples  from  the  same  pile,  due  to 
variables  other  than  water  content,  caused  a  much  wider  vari- 
ation in  the  weight  of  a  cubic  foot  of  the  aggregate  than  is 
possible  to  encounter  due  to  water ;  in  other  words,  samples  of 
coke. with  the  same  water  content  have  shown  variation  in 
weight  per  cubic  foot  of  as  much  as  8  pounds.  Whereas  with 
the  worst  possible  condition  of  water  to  be  encoimtered,  this 
variation  cannot  be  possible.  The  same  variation  due  to 
water  would  mean  more  than  25  per  cent.,  and  if  such  coke 
were  offered  for  sale  the  seller  would  very  shortly  have  no 
customers. 

The  moisture  question  has  been  made  subject  to  regulation 
by  some  municipal  and  state  authorities.  The  local  situation 
is  that  the  city  sealer,  backed  by  the  local  council,  has  de- 
creed that  all  fuels  sold,  if  by  weight,  shall  have  the  moisture 
allowance  above  the  net  wagon  weight  shown  clearly  on  the 
weight  slip.  The  weight  of  this  allowance  is  placed  at  the 
discretion  of  the  seller  up  to  a  maximum  of  6  per  cent.  This 
percentage  is  the  arbitrary  figure  assigned  which  represents, 
in  the  minds  of  the  local  authorities,  the  greatest  excess  amount 
fuel  carries  under  local  conditions.  This  excess  is  not  added 
to  laboratory  dried  or  anhydrous  fuel  but  to  commercially  dry. 
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which  means,  for  gas  coke,  the  amount  it  will  carry  when 
properly  stored,  which  is  approximately  6  per  cent.,  making  a 
total  allowable  moisture  content  of  12  per  cent.  This  has 
worked  out  to  the  best  possible  satisfaction,  as  it  creates  the 
minimum  of  interference  by  the  authorities,  and  all  fuel  is  sub- 
ject to  weighing  and  testing  at  any  time,  and  the  customer  in 
all  cases  knows  exactly  how  much  weight  he  has  received  and 
what  proportion  of  it  is  represented  by  excess  moisture.  If  a 
customer  is  dissatisfied  with  the  weight  so  shown,  he  may  seek 
the  city  sealer  for  redress.  Under  the  operation  of  this  plant, 
however,  there  have  been  practically  no  such  cases. 

There  is  considerable  to  be  said  for  and  against  the  use  of 
trucks  for  the  retail  delivery  of  coke.  Unless  the  class  of 
business  has  a  very  large  percentage  of  long  hauls  the  truck 
is  very  hard  to  make  pay.  This  company  has  no  trucks,  as 
repeated  trials  have  demonstrated  that,  under  the  local  condi- 
tions to  be  served,  the  horse  drawn  vehicle  is  cheaper  and  a 
little  more  reliable.  The  last  word  is  used  advisedly  and 
means  specifically  that  in  the  worst  winter  weather,  when  the 
delivery  service  is  most  -needed,  the  truck  may  be  unable  to 
render  it.  Aside  from  this,  however,  and  in  general,  the  prob- 
lem is  one  of  local  conditions.  Any  company  located  in  a  city 
where  there  is  a  large  percentage  of  long  trips  over  good  pav- 
ing and  some  trade  which  can  be  served  by  a  dumping  truck 
can  do  doubt  make  a  truck  prove  profitable. 

In  the  coke  business  it  is  a  choice  of  policy  as  to  the  method 
of  selling.  Either  part  or  all  may  be  retailed  direct  to  the 
consumer  by  the  gas  company,  or  it  may  be  sold  either  part,  or 
in  whole,  through  dealers,  giving  them  a  wholesale  rate.  With 
this  company,  about  70  per  cent,  of  the  coke  sold  is  through 
dealers.    The  reasons  for  this  are  logical. 

The  retailing  of  fuel  is  a  business,  which  is  subject  to  the 
same  fundamental  principles  as  merchandising  in  all  branches 
of  business.  Those  in  possession  of  the  avenues  of  distri- 
bution will  keep  their  market  unless  dislodged  by  the  expendi- 
ture of  large  sums  of  money  for  sales  and  advertising  work. 
The  fuel  dealers  have  their  market  by  prior  possession  and 
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experience.  They  are  highly  specialized  and,  in  many  cases 
have  minimized  the  overhead  cost  by  handling  other  lines 
which  sell  during  the  summer  months,  such  as,  grain,  ice,  and 
building  materials.  Obviously  it  is  out  of  the  question  for  a 
piublic  service  corporation  to  enter  into  these  pursuits. 

Though  it  may  be  good  business  to  sell  coke  through  retail 
dealers,  it  may  not  be  good  policy  to  put  the  entire  disposal  of 
such  a  large  branch  of  your  business  in  some  one  else's  hands. 
If  left  entirely  alone  in  the  field,  the  dealers  would  sell  the  fuel 
yielding  the  largest  profits,  regardless  of  what  it  was.  Their 
interest  is  not  so  direct  as  the  company's  in  keeping  up  the  vol- 
ume of  sales  of  the  one  product.  With  the  small  amount  of 
competition  furnished  by  some  retail  sales  by  the  producing 
company,  a  stimulus  is  put  on  the  coke  sales.  Further,  the 
company  should  have  some  retail  sales  for  the  purpose  of 
furnishing  revenue  for  advertising.  It  would  seem  too,  that 
advertising  of  coke,  by  any  other  than  the  gas  company,  would 
take  considerable  of  the  punch  away  from  it.  In  most  cases 
a  gas  company  has  a  good  credit  system  available,  as  well  as  an 
experienced  sales  organization  which  can  be  used  for  some 
direct  sales  at  a  minimum  of  cost. 

If  the  operating  department  of  the  company  were  always  loo  * 
per  cent,  efficient,  there  would  be  no  coke  complaints.  But, 
being  human,  complaints  do  enter  into  the  fuel  business,  and 
require  looking  after  and  adjustment.  Sometimes  they  are 
unjust  and  unreasonable,  but  by  far  the  majority  of  cases  are 
in  good  faith.  In  any  circumstances,  a  policy  of  fairness  and 
even  liberality  is  accompanied  by  the  cementing  of  good  will 
with  the  customers.  The  exchange  of  a  few  tons  of  fuel  each 
year  has  been  found  to  be  very  profitable  and  for  the  good  of 
the  business.  The  "customer  is  always  right"  is  a  stellar  motto 
for  the  coke  department  of  a  gas  company,  and  one  which  this 
company  is  endeavoring  to  live  up  to. 

Coke  is  advertised  in  the  many  ways  which  all  successful 
commodities  are.  The  words  "Genuine  Gas  Coke"  are  dis- 
played and  advertised  so  much  that  everyone  knows  them. 
All  trucks  and  wagons  are  properly  placarded  with  such  signs. 
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Gas  bill  riders  are  often  used  and  street  car  cards  and  periodi- 
cal inserts  have  had  good  effect.  The  newspapers  are  one  of 
the  best  forms  of  publicity.  A  coupon  campaign  was  very 
effective  while  sales  were  lagging.  A  printed  coupon  appear- 
ing in  the  daily  papers  entitled  every  old  constuner  of  coke  to 
a  50  cent  reduction  for  himself  and  a  new  customer  whose 
order  for  a  ton  of  coke  he  would  bring  in  to  the  company's 
office.  This  has  been  used  with  modification  at  other  plants. 
The  new  business  department,  by  the  use  of  representatives 
who  not  only  sell  but  demonstrate  and  follow  up  till  the  cus- 
tomer is  thoroughly  taught  in  the  use  of  coke,  is  the  most 
effective  of  all. 

The  experience  of  this  company  is  that  to  sell  its  coke,  the 
brand  of  service  is  the  greatest  contributing  influence.  This 
covers  the  entire  field  and  is  the  alpha  and  omega.  The  fuel 
must  be  good  to  start  with  in  structure,  analysis,  appearance, 
and  preparation.  If  shipped  in  cars  it  should  be  shipped  ex- 
actly when  promised  and  represent  the  best  effort  of  the  oper- 
ating department.  Yard  equipment  must  be  ample  to  load  rigs, 
at  all  times,  expeditely  and  with  the  best  quality  of  coke.  A 
spirit  of  co-operation  is  necessary  between  all  departments  con- 
cerned with  coke  marketing  and  production.  Dealers  and  cus- 
tomers must  be  treated  courteously  at  all  times.  Finally,  the 
service  of  price  is  to  be  considered.  The  ultimate  consumer 
must  get  the  maximum  number  of  heat  units  in  his  fuel  bin  per 
dollar  of  cost,  convenience  and  cleanliness  considered. 

The  Chairman  :    The  paper  is  open  for  discussion. 

Mr.  N.  W.  Gi]?Ford  (East  Boston,  Mass.)  :  I  should  like  to 
ask  the  author  what  his  standard  of  moisture  is.  I  would  like 
to  ask  what  success  he  had  with  his  quenching  tower,  and 
whether  his  deliveries  are  practically  made  in  bulk  or  bag. 

Mr.  J.  H.  Taussig  :  I  should  like  to  know  whether  he  has 
any  trouble  with  fires  in  his  quenching  tower. 

Mr.  H.  K.  Morrison  :  Mr.  Chairman,  this  paper  is  indeed 
very  interesting,  it  is  a  description  of  a  St.  Louis  coke 
handling  plant.     Never  having  seen  it,  and  not  knowing  the 
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local  conditions,  I  am  unable  to  say  much  about  it.  But  the 
"proof  of  the  pudding  is  in  the  eating,"  and  the  plant  is  work- 
ing well  in  every  respect. 

I  notice  they  found  difficulty  in  shaking  screens  in  high 
buildings  on  account  of  the  vibrations  which  were  produced. 
We  have  in  Lynn  a  set  of  bins  constructed  entirely  of  rein- 
forced concrete  with  a  shaking  screen  on  top,  where  the  vibra- 
tion is  scarcely  noticeable. 

Fig.  7  on  page  174  shows  a  fair  picture,  representative  of 
how  we  handle  coke  in  Lynn.  Last  winter  we  were  loading 
into  baskets  and  putting  them  on  trucks. 

The  Chairman  :    Is  there  any  further  discussion  ? 

Mr.  J.  A.  Perry  (Philadelphia)  :  All  experienced  coke  men 
agree  that  careful  sizing  and  freedom  from  breeze  and  dirt  are 
necessary  to  hold  the  trade  and  to  secure  good  prices.  Twenty- 
five  cents  extra  return  per  ton  of  coke,  due  to  careful  sizing,  on 
a  carbonizing  plant  of  100  tons  coal  per  day  and  making  51  tons 
of  lump  coke  for  sale  per  day,  gives  an  increased  return  of 
$4,654  per  year.  This  increased  return  with  interest,  taxes 
and  depreciation  at  15  per  cent.,  justifies  an  investment  of 
$31,000  for  screening  apparatus  and  storage  bins. 

Excess  moisture  in  coke  stored  in  the  open  and  retained  in 
the  winter  is  the  cause  of  serious  complaint  where  coke  is  sold 
by  weight.  An  extra  25  cents  per  ton,  due  to  low  and  uniform 
moisture  content  would  justify  $31,000  investment  for  storage 
sheds  for  a  plant  carbonizing  100  tons  of  coal  per  day.  This 
should  be  sufficient  to  provide  covered  storage  for  6,000  tons 
with  belt  conveyor  for  filling. 

Dealers  in  the  past  have  been  reluctant  to  store  in  the 
summer  time  even  with  concessions  in  prices,  owing  to  shrink- 
age due  to  breeze,  excess  moisture,  and  so  forth.  The  produc- 
tion of  carefully  sized  coke,  free  from  breeze  and  dirt,  and 
free  from  excessive  moisture,  makes  the  dealers  more  willing 
to  stock  up  than  formerly. 

It  has  been  suggested  that  a  gas  company  have  its  own  large 
special  railroad  cars  for  transferring  coke  from  its  works  to 
dealers'  yards,  so  as  to  keep  down  the  average  cost  per  ton  so 
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transferred.  These  cars  could  be  fitted  with  closed  tops  to 
keep  out  the  rain,  and  be  arranged  to  dump  from  the  bottom. 
Mr.  Shaeffer's  paper,  read  at  the  A.  G.  I.  Meeting  at  Richmond 
in  191 3,  gives  interesting  facts  and  data  showing  that  coke 
must  be  quite  free  from  moisture  to  prevent  a  large  amount  of 
breeze  from  clinging  to  the  coke  until  delivered.  He  showed 
(p.  420,  1913  Proceedings)  that  increasing  the  moisture  in 
egg  coke  from  3.1  to  8.2  per  cent.,  increased  the  percentage  of 
breeze  clinging  from  1.08  to  7.8  per  cent.  In  the  range  size 
of  coke,  increasing  the  moisture  from  6.1  to  8.1  per  cent,  in- 
creased the  breeze  clinging  from  2  to  7.35  per  cent.  In  the 
chestnut  size,  increasing  the  moisture  from  8.3  to  10  per  cent, 
increased  the  breeze  clinging  from  3  to  8.65  per  cent.  In  the 
pea  size,  increasing  the  moisture  content  from  9.2  to  lo.i  per 
cent,  increased  the  percentage  of  breeze  clinging  from  5.4  to 
1 1.5  per  cent. 

Drying  in  transit  or  in  cellars  of  coke  containing  excess 
moisture  is  bound  to  show  not  only  shrinkage  in  weight,  but 
an  excessive  amount  of  dirt  and  breeze  that  has  been  clinging 
to  the  coke.  This  is  sure  to  cause  unfavorable  impressions  and 
complaints  of  quality,  and  so  forth,  resulting  in  dissatisfied 
consumers  and  falling  off  of  repeat  orders.  It  will  eventually 
pay  to  re-dry  and  re-screen  the  smaller  sizes  of  coke  to  save 
freight,  to  reduce  complaints,  and  so  forth,  since  in  the  long 
run  the  customer  is  not  going  to  pay  for  water  and  breeze. 

Mr.  Taussig  :  I  have  often  heard  of  the  high  expense  and 
the  upkeep  of  the  De  Brouwer  conveyors. 

If  Mr.  Seymour  has  any  figures  on  that  upkeep,  I  should 
like  to  hear  about  that  from  him. 

Mr.  J.  P.  HaFTKNkamp  (Rochester)  :  I  was  in  hopes  that 
Mr.  Seymour  would  tell  us  how  his  company  handles  the  coke 
business  from  the  plant  to  the  consumer.  I  am  anxious  to 
know  whether  it  is  handled  in  paper  or  canvas  bags;  the 
number  of  sizes  of  coke  which  are  handled ;  the  percentage  of 
moisture  allowed,  and  whether  this  is  determined  by  State  or 
city  ordinance,  and  what  the  relation  of  the  percentage  of 
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moisture  is  in  coke  which  is  stored  out  of  doors  and  that  which 
is  stored  under  cover. 

Mr.  a.  S.  B.  LiTTtE  (Springfield,  111.)  :  I  notice  on  pages 
164  and  165,  it  is  stated :  "The  rotary  screen  which  is  so  much 
used  for  anthracite  coal,  sizing  and  for  by-product  coke  prepa- 
ration was  found  entirely  too  rough  on  horizontal  retort  coke 
which  is  produced  at  this  plant. 

I  would  like  to  ask  where  it  was  found  that  that  type  of 
screen  was  not  proper  for  sizing  coke  from  a  horizontal  retort  ? 
My  experience  is  that  the  only  practical  way  to  size  gas  works 
coke  is  to  use  a  rotary  screen  with  wire  meshes. 

Mr.  a.  H.  Harris^  Jr.  (Joliet,  111.) :  (Written  discussion 
communicated.)  After  having  had  experience  with  both  an 
intermittent  vertical  retort  plant  and  a  by-product  coke  oven 
plant,  it  seems  that  great  improvement  could  be  made  in  the 
handling  and  quenching  of  hot  coke  from  gas  retorts  if  some 
of  the  methods  used  in  handling  by-product  coke  were  incor- 
porated into  retort  house  practice.  The  DeBrouwer  conveyor 
is  at  its  best  very  severe  on  the  coke,  and  the  sooner  we  aban- 
don this  device  as  a  means  of  quenching  cars  such  as  are 
used  in  coke  plants  and  inclined  oven  plants,  the  better  will  be 
the  results  obtained,  in  both  the  quality  of  the  coke  as  regards 
its  appearance,  moisture  content,  and  decreased  quantity  of 
breeze  and  small  coke.  Of  course  this  will  require  some 
decided  changes  both  in  the  design  and  operation  of  retort 
houses,  and  probably  for  small  plants  would  not  be  practical, 
but  it  is  a  subject  that  should  be  very  carefully  looked  into  by 
engineers  and  designers.  A  large  step  forward  has  been  made 
in  the  moving  of  the  coke  from  the  retort  house  before  the 
final  quenching,  and  a  greater  improvement  would  be  in  dis- 
tributing this  coke  upon  a  wharf  in  such  a  manner  that  it  will 
be  spread  in  a  fairly  even  layer  and  allowed  to  dry  and  cool 
before  being  sent  to  the  screening  plant,  or  to  stock.  Such 
ideas  when  carried  out  in  by-product  oven  operation  produce 
a  coke  that  contains  less  than  i  per  cent,  of  moisture  for  the 
foundry  or  large,  size  coke,  and  under  4  per  cent,  for  run-of- 
oven  coke,  usually  running  between  2  and  3  per  cent. 
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-Belt  conveyors  are  the  ideal  transporting  mediums  for  coke, 
and  whenever  these  can  be  used  a  great  saving  in  expense  and 
breakage  is  obtained.  The  belt  conveyor  is  not  necessarily  a 
straight  line  proposition,  as  we  have  two  belts  on  our  plant 
carrying  their  load  in  a  horizontal  position  over  a  length  of 
50  to  140  feet  and  then  assuming  an  inclined  position  of  about 
15°.  Of  course  the  belt  cannot  be  stretched  too  tight  or  it 
will  rise  off  the  idlers  at  the  curved  section.  We  also  have  a 
belt  running  at  an  inclination  of  22°.  We  have  found  that 
rubber  covered  belts  are  much  superior  to  a  straight  canvas 
belt  due  to  the  fact  that  a  canvas  belt  will  change  its  length 
with  every  change  of  moisture  in  the  coke  it  carries,  and  to  a 
great  extent  in  the  atmosphere.  We  have  tried  several  makes 
of  canvas  belts  which  were  guaranteed  not  to  do  this,  but  none 
of  them  stood  up  in  practice.  In  regard  to  box  car  loaders  we 
have  discontinued  the  use  of  steel  flights  attached  to  the  belts 
as  they  caused  considerable  breakage  to  the  coke,  particularly 
foundry  size.  Foundry  coke  is  separated  from  the  run-of- 
oven  by  being  passed  over  revolving  disk  grizzleys,  and  the 
coke  as  separated  is  fed  to  the  loader  so  slowly  that  the  steel 
flights  hit  each  piece,  causing  considerable  breakage.  In  load- 
ing domestic  coke  we  find  that  by  feeding  the  coke  to  the 
loader  in  as  large  a  quantity  as  it  will  take  there  is  practically 
no  breakage,  and  the  wear  on  the  belt  amounts  to  very  little. 
We  load  from  12,000  to  iS,ocx)  tons  with  one  domestic  car 
loader  belt  against  3,000  tons  with  the  foundry  car  loader  belt, 
before  having  to  change  them. 

Any  system  where  dry  coke  may  be  stocked  and  all  of  it 
reclaimed  without  having  to  use  hand  labor  should  prove  an 
economical  one;  particular  emphasis  should  be  laid  on  the 
statement  of  dry  coke  being  put  into  stock.  If  this  can  be 
done  you  will  be  able  to  take  dry  coke  out  of  stock,  without 
the  expenditure  for  a  storage  shed.  If  coke  is  put  into  stock 
wet  it  never  gets  a  chance  to  dry  out,  except  the  very  outside 
layer,  and  if  more  wet  coke  is  continually  being  put  into  the 
pile  the  case  is  hopeless.  Dry  coke,  when  once  it  is  cool,  will 
absorb  very  little  water,  and  moisture  from  rains  penetrate  but 
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a  short  distance  into  the  pile,  and  is  practically  dried  out  on 
the  first  sunny  day.  We  were  able  to  prove  this  last  summer 
when  the  small  screened  dry  coke,  stove  and  nut,  for  which 
we  had  no  sale  was  stocked  during  the  summer  months.  When 
we  reclaimed  our  stock  pile  in  the  winter  this  coke  was  recov- 
ered in  its  same  dry  condition,  whereas,  our  run-of-oven  coke 
which  had  been  put  in  stock  with  an  excess  of  moisture  so  as 
to  prevent  the  possibilities  of  fire,  was  just  as  wet  as  when  it 
went  in,  and  during  the  extreme  cold  weather  was  frozen  into 
one  solid  mass.  We  have  taken  precautions  now  to  see  that 
any  coke  put  into  stock  is  as  dry  as  that  which  is  sold. 

The  Chairman:  Mr.  Seymour,  will  you  please  conclude 
the  discussion. 

Mr.  F.  W.  Seymour  (Grand  Rapids,  Mich.) :  First  I  will 
answer  the  question  as  to  the  standard  of  moisture.  As  ex- 
plained in  the  paper,  in  our  community  the  City  Sealer  has 
declared  that  domestic  furnace  size  coke,  which  is  that  going 
over  a  ij^-inch  square  mesh  screen,  shall  not  contain  more 
than  6  per  cent,  excess  moisture.  He  has  arrived  at  that  figure 
by  taking  samples  systematically  and  periodically  from  coke 
both  under  outside  storage  and  otherwise. 

We  found  by  repeated  tests  that  our  coke  in  storage  came 
to  equihbrium  at  about  6  per  cent,  moisture  which  is  commer- 
cially dry  coke.  The  excess  moisture  then  to  be  added  to  this 
makes  it  compulsory  to  allow  6  per  cent,  in  weight  up  to  a  total 
content  of  I2  per  cent,  which  is  the  extreme  under  which  coke 
can  be  dealt  in  and  delivered.  This  may  sometimes  be  exceeded 
by  some  of  the  smaller  dealers,  but  in  our  case  where  coke  is 
stocked  high  in  storage,  to  exceed  30  feet  in  height,  we  cannot 
find  any  great  difference  between  that  contained  in  storage  and 
that  which  is  outside.  Hence  the  statement  in  the  paper  that 
housed  storage  does  not  pay. 

Most  of  our  business  is  handled  in  bulk.  We  have  sought 
to  discourage  bagging  on  account  of  expense  and  inconvenience. 

As  to  fires  in  the  quenching  or  cooling  bunker,  we  have  had 
that  experience  a  few  times,  but  have  found  with  the  plant 
running  in  normal  operation  there  are  no  fires.    Bad  conditions 
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of  operation  in  the  retortf  house  cause  them  and  the  only  cure 
for  them  is  to  go  back  to  that  equipment  and  have  more  rigid 
standards  of  operation. 

The  statement  is  made  in  the  paper  that  the  maintenance  of 
the  DeBrouwer  conveyors  is  high.  We  have  not  been  oper- 
ating long  enough  to  determine  whether  this  feature  will  be 
justified  with  comparison  to  the  other  systems. 

One  gentleman  wanted  me  to  go  more  into  the  market  end 
of  it.  Our  market  is  98  per  cent,  in  the  domestic  field  due 
largely  to  the  desirability  of  it.  We  have  been  unable  to  com- 
pete successfully  in  the  industrial  or  the  metallurgical  and 
blast  furnace  fields.  Further  than  that  the  sales  policies  are 
explained  in  the  paper. 

My  authority  for  stating  the  unsuitability  of  the  rotary 
screen  for  retort  coke  was  questioned.  That  statement  is 
based  on  the  experience  of  a  large  plant  which  has  used  this 
device  for  several  years  on  horizontal  retort  house  coke. 

The  Chairman:  I  wish  to  thank  Mr.  Seymour  for  his 
very  interesting  paper.  I  saw  the  Chairman  of  the  Nomi- 
nating Committee  come  in  just  now.  Are  you  ready  to  report, 
Mr.  Chairman? 

Mr.  R.  B.  Brown:  The  Nominating  Committee  begs  to 
submit  the  following  nominations  for  Vice-President  of  the 
Manufacturing*  Section,  one  of  these  names  to  be  selected  by 
the  General  Nominating  Committee  at  the  next  annual  meet- 
ing:   J.  H.  Taussig,  A.  B.  Macbeth,  Donald  MacArthur. 

The  Chairman:  It  is  moved,  seconded  and  carried  that 
the  report  be  accepted,  the  nominations  closed,  and  that  the 
Secretary  cast  one  ballot  for  the  Section. 

You  have  heard  the  motion.  All  in  favor  say  aye ;  opposed, 
no.  It  is  carried.  The  Secretary  informs  me  that  he  has  cast 
one  ballot,  for  the  ticket  as  named. 

The  next  is  the  report  of  the  Committee  on  Refractory 
Materials,  of  which  Committee  Mr.  J.  W.  Batten  is  Chairman. 
Mr.  Batten  will  present  the  report. 


194 

REPORT  OF  COMMITTEE  ON  REFRACTORY 

MATERIALS. 

The  third  year  of  the  existence  of  the  Refractory  Materials 
Committee  sees  the  development  and,  to  some  extent,  the 
accomplishment  of  the  aims  and  purposes  of  this  Committee, 
as  set  forth  by  its  Chairman,  Mr.  Herman  Russell,  in  the  first 
report  to  this  Institute  in  1914. 

Very  satisfactory  progress  has  been  made  in  the  determina- 
tion of  the  conditions  which  refractory  materials  must  meet 
in  practice,  particularly  with  respect  to  those  refractories  met 
with  in  coal  gas  installations,  and  close  approximations  have 
been  made  regarding  the  qualities  which  such  material  must 
possess,  in  order  to  best  meet  those  conditions.  Determina- 
tion of  reliable  and  practical  methods  of  making  the  desired 
tests  has  been  undertaken  t)y  the  Bureau  of  Standards.  This 
work,  it  is  confidently  expected,  will  be  concluded  during  the 
coming  year. 

The  meetings  held  during  the  year  have  been  joint  sessions 
with  the  members  of  the  Gas  Refractories  Committee  of  the 
Refractories  Manufacturers  Association,  whose  co-operation 
has  made  possible  whatever  development  has  occurred. 

« 

Without  a  laboratory,  adequately  equipped,  and  properly 
supervised  and  directed,  no  intelligent  results  could  have  been 
arrived  at.  Both  of  these  continue  to  be  admirably  supplied 
by  the  Bureau  of  Standards  at  Pittsburg,  under  the  direction 
of  Prof.  A.  V.  Bleininger. 

The  first  meeting  of  the  year,  held  at  Rochester,  N.  Y.,  was 
largely  concerned  with  the  discussion  of  the  final  draft  of 
specifications  for  coal  gas  materials,  both  clay  and  silica.  This 
went  forward  to  and  was  approved  by  the  Refractories  Man- 
ufacturers Association  at  their  Pittsburg  meeting.  The  meet- 
ing of  the  joint  committees,  which  immediately  followed  the 
above-mentioned  meeting,  discussed  and  determined  upon 
prosecution  of  certain  other  work,  a  large  proportion  of  which 
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was  again  undertaken  by  the  Bureau  of  Standards,  and  the 
remainder  by  certain  sub-committees. 

Specifically,  the  following  matters  were  dealt  with : 

( 1 )  It  was  pointed  out  that  two  9-inch  bricks  placed  side  by 
side,  with  a  joint,  made  more  than  9  inches.  It  appeared 
desirable  to  change  this  condition,  so  that  two  bricks  placed 
side  by  side  with  a  joint  will  make  up  9,  and  the  Refractories 
Manufacturers,  through  their  Committee,  will  be  asked  if 
they  are  agreeable  to  such  a  change. 

(2)  At  the  suggestion  of  the  Refractories  Manufacturers 
Association,  the  Bureau  of  Standards  has  been  requested  to 
further  continue  some  experiments  looking  to  the  develop- 
ment of  a  high  clay  brick  possessing  the  characteristic  of 
ability  to  withstand  considerable  load  at  temperatures  up  to 
1,425°  C.  with  only  slight  contraction. 

(3)  Characteristic  samples  of  bricks,  available  in  various 
sections  of  the  country,  have  been  sent  to  the  Bureau  of 
Standards  at  Pittsburgh,  where  the  characteristic  expansion 
curve  and  thermal  set  of  each  will  be  determined.  By  this 
means  it  is  hoped  to  be  able  to  assist  in  making  the  proper 
selection  of  materials  for  various  purposes. 

(4)  An  attempt  will  also  be  made  to  substitute  for  the  elab- 
orate and  difficult  "pier"  test,  some  easily  made  test  such  as 
the  above  giving  comparable  results. 

(5)  A  sub-committee,  under  the  direction  of  Mr.  J.  H. 
Taussig,  is  now  working  on  a  draft  of  a  specification  for 
water-gas  checkerbrick,  which  later  will  be  elaborated  to  in- 
clude linings  as  well. 

(6)  A  further  sub-committee,  Mr.  H.  L.  Underbill  as 
Chairman,  has  under  investigation  the  subject  of  Refractory 
Cements,  determining  the  various  functions  which  they  must 
perform  and  gathering  whatever  data  or  experience  is  avail- 
able. 

13 
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Your  Committee  feels  that  the  work  outlined  for  next  year 
will  be  of  decided  value  and  recommends  its  continuance. 

Respectfully  yours, 

J.  W.  Batten,  Chairman, 
W.  H.  Blauvelt, 
J.  S.  DeHart, 

W.  H.  FutWEILER, 

J.  P.  Kennedy, 
Herman  Russei*i<, 
A.  E.  Smyser, 
J.  H.  Taussig, 

H.  Iv.  UNDERHItL. 

The  Chairman  :  The  report  of  the  Committee  on  Refrac- 
tory Materials  is  now  open  for  discussion. 

• 

Mr.  F.  W.  Seymour  :  I  have  read  the  report  of  this  Com- 
mittee with  a  great  deal  of  interest,  and  your  Cominittee  is  cer- 
tainly entitled  to  the  thanks  of  the  Institute  for  the  hard  work 
and  the  clever  way  in  which  they  have  handled  the  subject. 

One  point  I  would  invite  attention  to  is  that  we  are  all  quite 
certain  there  have  been  some  failures  of  refractories  through 
poor  work  in  erection.  The  workman  is  not  under  the  bond 
which  the  bench  contractor  is,  as  he  is  here  to-day  and  away 
to-morrow.  Some  of  you  may  have  seen  such  cases  where  fire- 
brick was  laid  with  mortar  joints  so  thick  that  you  could  stick 
your  thumb  between  the  bricks. 

Also  what  standard  are  you  to  apply  as  to  the  uniformity 
of  brick  or  tile  and  how  much  variation  allowed  in  length, 
width,  and  thickness,  and  if  warped,  how  badly  should  they 
be  so  before  being  rejected?  Also  how  large  joints  should  be 
allowed  and  how  many  courses  per  unit  of  height?  In  other 
words,  would  it  not  be  a  point  of  value,  especially  to  the 
smaller  works,  if  a  code  of  workmanship  were  appended  to  the 
chemical  and  thermal  specifications  for  the  factory  ? 

Mr.  J.  P.  Kennedy  :  Page  2  of  the  report,  Specification  5, 
the  Sub-Committee,  under  the  direction  of  Mr.  J.  H.  Taussig, 
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is  now  working  on  a  draft  of  a  specification  for  water  checker- 
brick,  which  later  will  be  elaborated  to  include  linings  as  well. 
I  would  like  to  ask,  does  the  Sub-Committee  wish  to  prescribe 
tests  for  the  specifications  which  they  present  ? 

Mr.  J.  H.  Taussig  :  We  have  standardized  a  test  on  checker- 
brick  which  has  proven  very  successful.  I  believe  the  Peoples 
Gas  Light  &  Coke  Company  of  Chicago  has  a  similar  test.  The 
relative  merits  of  brick  for  checkerbrick  work  are  shown  very 
plainly  in  our  test.  This  coming  year  we  expect  to  make  speci- 
fications for  these  tests  and  also  for  material  for  lining  water 
gas  shells. 

Ths  Chairman  :    Is  there  any  further  discussion  ? 

Mr.  Herman  RussEtiy  (Rochester,  N.  Y.)  :  The  specifica- 
tions prepared  last  year  take  care  of  the  feature  of  warpage, 
and  this  was  discussed  at  great  length  in  the  Committee. 

The  Chairman  :  Mr.  Batten,  will  you  please  close  the  dis- 
cussion ? 

Mr.  J.  W.  Batten  :  I  believe  the  questions  have  been  fairly 
well  answered,  Mr.  Chairman,  particularly  those  asked  by  Mr. 
Se)rmour  in  relation  to  warping  of  tiles.  As  Mr.  Russell  has 
indicated,  this  information  was  given  in  the  report  last  year. 
In  regard  to  the  water  gas  checkerbrick,  it  is  hoped  satisfac- 
tory specifications  can  be  worked  out  which  will  be  in  a  respect 
similar,  as  far  as  form  goes,  to  the  specifications  already  sub- 
mitted for  coal  gas  materials. 

The  Chairman  :  Will  some  one  move  the  acceptance  and 
adoption  of  the  report? 

(Moved  and  carried.) 

The  Chairman  :  The  next  paper  is  Mr.  F.  L.  Weisser's 
paper,  "Oils  for  Water  Gas." 

(Mr.  F.  L.  Weisser,  San  Antonio,  Tex.,  presented  his  paper 
"Oils  for  Water  Gas.'') 
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OILS  FOR  WATER  GAS. 

Years  ago,  before  the  gas  industry  had  assumed  anything 
like  its  present  proportions,  the  manufacture  of  water  gas 
was  somewhat  of  a  rule-of-thumb  procedure.  About  4  or  5 
gallons  of  oil  was  customarily  prescribed  and  few  gas  engi- 
neers knew  much  about  the  quality  of  the  oil  or  the  effect 
of  quality  on  the  results. 

Good  gas  oils  could  be  secured  in  years  gone  by  without 
great  difficulty.  There  was  an  abundant  supply  of  raw  material 
to  select  from,  the  prices  were  reasonable,  and  with  the  de- 
velopment of  new  oil  fields  it  was  not  unusual  to  obtain  crude 
oil  direct  from  the  well  which  was  good  enriching  material  for 
water  gas. 

Some  of  the  conditions  that  have  hastened  the  present  need 
of  investigations  of  gas  oil,  are  first  of  all,  the  enormous  pro- 
duction of  gasoline  and  of  lubricating  oil  which  followed  the 
advent  of  the  automobile;  secondly,  the  rapid  increase  of  the 
gas  business;  thirdly,  the  discovery  of  the  southern  oil  fields 
some  of  which  produce  oil  which  cannot  be  used  successfully 
for  the  enrichment  of  water  gas ;  and  fourthly,  the  cost  of  the 
material  now  available. 

This  does  not  mean  that  good  gas  oils  are  not  now  obtained, 
but  that  some  of  the'  oil  now  offered  as  gas  oil  is  very  unsatis- 
factory, hence  an  intelligent  understanding  as  to  what  consti- 
tutes good  or  bad  gas  oil  becomes  imperative. 

The  troubles  encountered  with  certain  grades  of  gas  oil  now 
offered  for  gas  making  are  entirely  beyond  the  control  of  the 
gas  maker.  The  usual  indications  of  bad  gas  oil  are  first,  a 
decrease  in  production,  caused  by  the  carbureter  beginning  to 
stop  up,  the  temperature  as  indicated  by  the  pyrometer  be- 
comes an  unruly  element,  the  formation  of  naphthalene  be- 
. comes  ffom  three  to  four  times  normal,  and  the  operating 
efficiency  of  both  fuel  and  oil  decreases ;  in  other  words  there 
is  trouble  all  around.  Still,  the  tests  usually  applied  to  gas 
oils  do  not  show  anything  startling.     The  specific  gravity  is 
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about  right,  its  color  is  about  the  same,  its  odor  perhaps  some- 
what more  pleasant  than  it  used  to  be,  and  the  distillation 
tests,  with  perhaps  a  little  greater  per  cent,  of  residue  remain- 
ing, indicate  nothing  abnormal. 

The  source  of  trouble  is  often  sought  in  the  method  of 
operation,  the  temperature  is  changed  first  one  way  and  then 
the  other  way ;  the  amount  of  air  blown  through  the  carbureter 
is  increased  until  the  limit  has  been  reached ;  a  careful  analysis 
is  made  of  the  blast  gases,  samples  of  which  are  taken  at 
various  parts  of  the  gas  machine,  also  the  finished  gas  is  care- 
fully analyzed;  a  change  in  the  length  of  time  of  both  the 
blow  and  of  the  run  is  tried  out;  and  finally  when  all  means 
and  methods  have  apparently  been  exhausted  we  find  that 
nothing  definite  has  been  ascertained.  The  real  source  of 
trouble  may  be  ascertained  by  proper  oil  tests. 

The  object  of  this  paper  is  to  indicate  as  accurately  as  pos- 
sible, under  approximate  operating  conditions  the  characteris- 
tics of  various  grades  of  gas  oil,  the  composition  of  which  hav- 
ing been  determined,  with  especial  reference  to  the  following : 

1.  The  volume  of  oil  gas  produced  per  unit  quantity  of  gas 
oil. 

2.  The  relation  between  the  amount  of  asphalt  basic  oil 
present  and  the  amount  of  gas  produced. 

3.  The  relation  between  the  amount  of  naphthalene  pro- 
duced per  per  cent,  of  asphalt  basic  oil  present. 

4.  The  relation  between  the  formation  of  free  carbon,  when 
the  oil  cracks  up  under  various  temperatures,  to  the  per  cent, 
of  asphalt  basic  oil  present. 

5.  The  relation  between  the  formation  of  free  carbon  and 
various  cracking  temperatures. 

6.  The  relation  between  the  production  of  oil  gas- and  vari- 
ous cracking  temperatures. 

7.  The  effect  of  the  presence  of  varying  quantities  of  as- 
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phalt  basic  oil  present,  in  the  oil  when  "cracked"  under  vary- 
ing temperature  conditions,  upon  the  efficiency.  That  is,  the 
actual  number  of  heat  units  transmitted  from  the  gas  oil  to 
the  finished  enriched  water  gas. 

8.  The  eflfect  of  varying  quantities  of  asphalt  basic  oil  pres- 
ent on  the  amount  of  tar  produced,  and  the  amount  of  hydro- 
carbons condensing  out  of  the  gas  when  chilled  suddenly  in  a 
series  of  coils  or  tubes  submerged  in  ice. 

It  is  a  difficult  matter  to  make  these  determinations  tmder 
actual  operating  conditions  and  attain  anything  like  a  reason- 
able degree  of  accuracy.  The  use  of  the  gas  machine  is  en- 
tirely out  of  the  question,  for  the  reason  that  it  would  require 
great  quantities  of  the  various  oils  to  be  tested  which  would 
involve  considerable  expense,  and,  furthermore,  it  would  be 
extremely  difficult  to  obtain  with  any  degree  of  accuracy  the 
data  necessary  for  the  calculation  of  the  results. 

The  only  course  remaining  is  the  construction  of  a  minia- 
ture gas  machine,  or  cracking  apparatus,  which  can  be  con- 
trolled in  principle  and  in  practice  similar  to  the  actual  water 
gas  generating  apparatus.  Some  of  the  larger  gas  companies 
have  used  for  some  time,  cracking  apparatus  consisting  of  a 
tube  which  can  be  heated  to  the  desired  temperature.  A 
sample  of  the  oil  is  then  introduced  and  determinations  are 
made  from  the  gas  produced  when  the  oil  has  been  cracked. 
Real  valuable  information  has  been  obtained  with  this  appa- 
ratus, by  which  the  gas  maker  may  arrive  at  a  clear  idea  con- 
cerning the  quality  of  the  oil  he  used,  and  how  to  use  it.  Mr. 
R.  C.  Downing  of  Chicago,  who  has  recently  written  a  paper 
entitled  "Some  Fundamentals  Effecting  the  Utilization  of  Gas 
Oil  in  Carbureted  Water  Gas  Manufacture,"  which  was  read 
before  the  Illinois  Gas  Association  gives  most  excellent  infor- 
mation regarding  the  construction  and  manipulation  of  a 
cracking  apparatus  designed  for  laboratory  purposes. 

The  apparatus  used  in  this  investigation  was  patterned 
after  the  one  mentioned  above.  It  consists  of  a  2-inch  pipe, 
42  inches  long,  capped  at  both  ends.     It  is  surrounded  by  a 
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layer  of  fireclay  about  i^  inches  thick.  This  tube  is  sus- 
pended within  a  specially  designed  furnace  having  ample 
space  between  the  fireclay  tube  and  the  furnace  walls  to  in- 
sure proper  circulation  of  air.  The  furnace  is  heated  by  means 
of  an  air-blast  gas  burner,  which  is  made  out  of  a  ^-inch 
pipe  extending  the  full  length  of  the. fireclay  tube,  having  two 
rows  of  Vaj-inch  perforations  spaced  J/2  inch  apart.  The 
blue  gas  and  gas  oil  are  admitted  to  the  scrubber  through  a 
^-inch  pipe  tapped  into  the  center  of  the  cap  at  one  end  of 
the  2-inch  tube.  This  pipe  projects  8  inches  into  the  2-inch 
tube.  The  oil  burette  connects  with  the  inlet  pipe  by  means 
of  a  tee  and  is  supported  above  by  means  of  a  J^-inch  pipe 
which  also  serves  as  a  pressure  equalizer.  (See  diagram  of 
apparatus  for  cracking  tests.)  Holes  are  inserted  into  the 
side  of  the  furnace,  extending  through  to  the  pipe  inside  the 
fireclay,  through  which  the  thermocouples  of  a  pyrometer  are 
inserted. 

Two  holders  are  used  for  the  manipulation  of  this  appara- 
tus, one  for  the  blue  gas  which  connects  to  the  inlet  of  the 
carbureter  through  a  meter,  and  one  for  the  finished  gas  which 
is  connected  at  the  outlet  of  the  condenser  and  scrubbers. 
The  tar  is  collected  partly  in  two  seal  pots,  and  partly  in  the 
condenser  and  scrubbers.  The  cooler,  by  means  of  which  the 
gas  is  cooled  to  a  temperature  of  about  60°  F.  consists  of  a 
series  of  U-tubes  packed  in  a  box  of  cracked  ice;  the  con- 
densation is  collected  in  the  U-tubes.  The  meter  for  the  fin- 
ished gas  is  installed  between  the  cooler  and  the  finished  gas 
holder.  Thermometers  are  placed  to  register  the  temperature 
of  the  gas  oil  as  it  enters  the  carbureter,  of  the  gas  at  the  inlet 
and  outlet  of  the  cooler,  and  of  the  blue  gas  and  finished  gas 
meters. 

The  blue  gas  may  be  made  with  a  specially  constructed  blue 
gas  generator.  In  these  tests,  however,  it  was  found  more 
convenient  to  take  the  blue  gas  from  the  generator  of  the 
regular  water  gas  set,  and  the  extra  laboratory  equipment 
was  thus  dispensed  with. 
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To  perform  the  test,  the  temperature  of  the  carbureter  is 
first  brought  up  gradually  to  the  desired  value.  This  should 
require  from  Ij4  to  2  hours  in  order  to  obtain  uniform  results, 
a  little  practice  will  soon  enable  the  operator  to  adjust  the 


burner  in  such  a  manner  as  to  maintain  very  uniform  tempera- 
ture conditions.  The  oil  burette,  seal  pots,  condenser  bead 
and  cotton  scrubbers  are  set  in  place  while  the  furnace  is 
heating  up,  the  weight  of  the  latter  having  been  previously 
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determined.  Thermometers  are  placed  to  register  the  temper- 
ature of  the  gas  oil  sample  in  the  burette  of  the  gas  at  the 
inlet  and  outlet  of  the  cooler,  and  of  the  gas  passing  through 
the  blue  gas  and  finished  ^as  meters.  When  the  desired  tem- 
perature has  been  reached,  the  entire  apparatus  is  well  purged 
in  order  to  displace  all  air  and  examined  very  closely  for 
leaks.  After  the  initial  set  of  readings  of  the  blue  gas  meter, 
finished  gas  meter,  oil  burette  and  pyrometer  have  been  taken 
the  blue  gas  is  passed  through  the  cracking  apparatus  at  the 
rate  of  about  one-tenth  of  a  cubic  foot  per  minute,  and  the  gas 
oil  is  a4niitted  at  the  rate  of  about  1J/2  to  2^  cubic  centimeters 
per  minute,  depending  upon  the  quality  of  the  gas  oil  and  upon 
the  temperature  at  which  the  cracking  test  is  to  be  performed. 
Readings  are  taken  of  the  thermometers  as  indicated  above 
and  of  the  pyrometer  at  regular  intervals  of  about  two  min- 
utes. 

When  the  holder  containing  the  finished  gas  has  been  filled, 
the  blue  gas  and  the  gas  oil  is  stopped.  The  seal  pots,  con- 
denser, bead  scrubbers,  and  cooling  tubes  are  taken  down. 
Care  must  be  taken  to  avoid  the  loss  of  any  of  the  material 
collected  by  evaporation,  for  this  reason  all  the  flasks  and 
tubes  must  be  stopped  up  immediately  after  having  been  taken 
down.  After  the  furnace  has  been  cooled  off,  the  cracking 
tube  is  taken  down  and  the  tar  is  thoroughly  removed  from  its 
connections.  Also  the  tube  through  which  the  gas  oil  is  ad- 
mitted is  cleaned,  and  a  corresponding  correction  is  applied  to 
the  quantity  of  gas  oil  used  in  case  any  remains  on  the  inside. 

The  voliune  of  the  blue  gas  used  and  of  the  finished  gas 
made  is  then  obtained  from  the  respective  meter  readings  and 
is  corrected  for  standard  conditions.  The  following  deter- 
minations are  made: 

1.  The  analysis  of  the  blue  gas  used. 

2.  The  analysis  of  the  finished  gas  made. 

3.  The  amoimt  of  tar  collected. 

4.  The  amount  of  condensation  collected. 

5.  The  amount  of  oil  gas  used. 

6.  The  amount  of  carbon  formed. 
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7-  The  amount  of  blue  gas  used. 

8.  The  amount  of  finished  gas  made. 

9.  The  heating  value  of  the  blue  gas. 

10.  The  heating  value  of  the  finished  gas. 

11.  The  amount  of  naphthalene  produced. 

12.  The  specific  gravity  and  flash  point  of  the  enricher. 

13.  The  per  cent,  asphalt  and  parafSne  basic  oils  present  in 

the  ehricher. 

14.  A  fractional  distillation  of  the  enricher. 

The  analysis  of  the  gas  was  made  in  the  usual  manner,  that 
is,  the  CO2,  O2,  illuminants,  and  the  CO  were  determined  by 
absorption,  the  hydrogen  and  methane  by  explosion,  and  the 
nitrogen  by  difference.  The  amount  of  tar  and  of  condensation 
collected  was  determined  by  direct  weight.  The  weight  of  the 
gas  oil  used,  calculated  from  the  volume  indicated  by  the  burette 
readings,  was  corrected  for  the  difference  in  specific  gravity 
at  60^  F.,  the  temperature  to  which  the  specific  gravity  is  re- 
ferred, and  the  actual  temperature  at  which  the  gas  oil  was 
used.  After  having  determined  the  weight  of  the  tar  and  of 
the  condensation  collected,  and  the  total  weight  of  the  gas  oil 
used  and  blue  gas  used,  also  the  total  weight  of  the  finished  gas 
made,  the  amount  of  free  carbon  formed  in  the  cracking  tube 
is  determined  by  difference.  The  heating  value  of  the  finished 
gas  was  determined  by  calorimeter  and  also  by  calculation, 
the  heating  value  of  the  blue  gas  was  determined  by  calcula- 
tion. The  amount  of  naphthalene  produced  was  determined 
by  passing  the  gas  through  a  1/20  N  solution  of  picric  acid, 
the  volume  of  picric  acid  combining  with  the  naphthalene  is 
found  by  titrating  the  remaining  solution  with  potassium  hy- 
droxide solution,  and  the  weight  of  naphthalene  is  calculated 
therefrom;  both  solutions  are  previously  standardized.  The 
amount  of  asphalt  and  parafiine  basic  oils  present  in  the  gas 
oil  was  determined  by  the  acid  test.  This  consists  of  treating 
a  known  quantity  of  the  sample  of  the  oil  with  an  excess  of 
concentrated  sulphuric  acid,  and  after  having  been  stirred  for 
about  ID  minutes  a  volume  of  water  is  added  approximately 
equal  to  original  sample  of  oil  taken.     The  mixture  is  set 
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aside,  the  asphalt  basic  oils,  being  attacked  by  the  sulphuric 
acid,  will  form  a  dark  brown  precipitate  and  settle  on  the 
bottom,  the  paraffine  series  oils  being  lighter  than  water  will 
settle  on  top  of  the  water,  the  volume  of  which  is  read  off 
the  graduated  cylinder  in  which  the  test  is  performed.  This 
method  is  based  on  the  fact  that  all  paraffine  basic  oils  will 
not  unite  with  sulphuric  acid  and  that  all  asphalt  basic  oils 
will  unite  with  the  acid.  As  a  matter  of  fact,  however,  the 
paraffine  basic  oils  will  be  attacked  by  sulphuric  acid  but  only 
in  a  very  slight  degree  if  permitted  to  remain  in  contact  with 
each  other  for  a  sufficient  length  of  time.  However,  in  the 
absence  of  a  better  and  more  accurate  method,  the  acid  test 
was  used.  The  fractional  distillation  tests  were  performed  in 
a  standard  side  neck  distilling  flask,  lOO  cubic  centimeter 
samples  were  used,  in  cutting  off,  the  vessel  containing  the 
fraction  was  not  removed  until  the  mercury  had  crossed  the 
desired  point  a  number  of  times,  the  temperature  of  the  oil  was 
lowered  by  removing  the  flame.  The  specific  gravity  of  the 
oil  was  determined  by  means  of  a  Baume  hydrometer. 

A  sheet  of  sample  calculations,  data  and  result  sheets  of 
each  sample  of  oil  cracked  up  at  various  temperatures,  and  of 
the  various  samples  of  gas  oil  cracked  up  at  the  same  tem- 
perature is  shown  below. 

Curves  were  plotted  showing  the  following  relations : 

1.  The  percentage  of  enricher  producing  carbon,  tar,  con- 
densation and  gas  and  temperature. 

2.  Cubic  feet  of  oil  gas  formed  per  gallon  of  enricher  and 
per  cent,  asphalt  basic  oil  present. 

3.  Per  cent,  carbon  produced  per  gallon  of  enricher  and 
per  cent,  asphalt  basic  oil  present. 

4.  Per  cent,  tar  produced  per  gallon  of  enricher  and  per 
cent,  asphalt  basic  oil  present. 

5.  Per  cent,  condensation  formed  per  gallon  enricher  and 
per  cent,  asphalt  basic  oil  present. 

6.  Per  cent,  of  total  B.  t.  u.'s  per  pound  of  enricher  trans- 
ferred to  the  finished  gas  per  cubic  foot  and  per  cent,  of 
asphalt  basic  oil  present. 


Curve  sheets  Nos.  i  to  4  show  the  relation  between  the 
various  components,  into  which  the  gas  oil  resolves  itself,  with 
respect  to  each  other,  and  also  to  the  temperature  at  which  the 


reaction  takes  place.  These  curves  illustrate  the  relative  values 
of  a  gas  producing  material  of  the  various  grades  of  gas  oil, 
and  also  the  effect  of  the  presence  of  asphalt  basic  oils. 
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The  space  between  the  axis  of  abscissae  and  the  dotted  line 
drawn  parallel  to  it,  represents  the  per  cent,  of  enricher  pro- 
ducing carbon  due  to  the  residue  in  the  oil,  this  quantity  is 


constant  for  all  temperatures.  The  total  space  between  the 
axis  of  abscissae  and  the  second  line  drawn  parallel  to  it,  rep- 
resents the  per  cent,  of  enricher  producing;  carbon  at  the  vari- 
ous temperatures.    The  space  above  the  carbon  represents  the 


per  cent,  of  enricher  producing  tar,  the  next  space  represents 
the  amount  of  enricher  condensing  out  of  the  gas  during  the 
cooling  process,  and  the  upper  space  represents  the  per  cent, 
of  enricher  producing,  oil  gas. 


These  curves  illustrate  a  method  of  comparing  the  relative 
values  of  gas  oils.  The  predominating  factor,  the  sulphur  con- 
tent being  within  reasonable  limits,  is  the  amount  of  gas  that 
the  oil  will  produce,  next  of  importance  will  be  the  amount 


of  carbon  produced  under  given  conditions.  The  amount  of 
asphalt  basic  oils  present  in  the  sample  is  indicated  on  each 
respective  sheet.    It  will  be  noticed  that  the  greater  the  per- 


centage of  asphalt  the  greater  is  the  production  of  both  carbon 
and  tar,  and  the  gas  is  correspondingly  reduced. 

Since  it  is  apparent  that  asphalt  basic  oils  will  render  an  oil 
worthless  for  the  enrichment  of  water  gas  if  present  in  suffi- 


cient  quantity,  the  question  remains  how  much  of  asphalt 
basic  oils  will  be  permissible?  This,  of  course,  depends  upon 
the  number  of  pounds  of  carbon  that  are  capable  of  being 
consumed  by  the  excess  oxygen  that  can  be  supplied  to  the 


carbureter  during  the  "blow,"  any  amount  which  is  formed 
in  excess  of  this  will  remain  deposited  in  the  checker  brick. 
Suppose,  for  example,  that  3,000  cubic  feet  of  air  are  supplied 
to  the  carbureter  per  minute  during  a  4-minute  "blow,"  in  ex- 


cess  of  the  volume  of  air  necessary  for  the  complete  combus- 
tion of  the  producer  gas  in  bringing  the  temperature  of  the 
carbureter  to  the  desired  value,  Assuming  that  it  will  require 
17.3  pounds  of  air  per  pound  of  carbon  for  complete  combus- 


tion, this  weight  of  the  total  air  supplied  during  4  minutes 
will  be  capable  of  combining  with  52.9  pounds  of  carbon. 
Assuming  furthermore  that  35  gallons  of  enricher  are  used 
during  the  "run,"  then  the  weight  of  carbon  capable  of  being 
14 


consumed  by  the  volume  of  air  supplied  represents  20.8  per 
cent,  by  weight  of  the  enricher  used,  or  approximately  1.5 
pounds  per  gallon  of  enricher.     Therefore,  this  amount  of 


carbon  constitutes  the  maximum  amount  permissible  under  the 
assumed  conditions. 

Curve  Sheet  No.  5  shows  the  relation  between  the  per  cent, 
of  enricher  producing  carbon  and  temperature.     They  iUus- 


trate  not  only  what  occurs  in  the  gas  machine  when  oils 
running  high  in  asphaltum  are  used,  but  also  that  the  forma- 
tion of  carbon  undergoes  very  little  change  due  to  variations 


in  temperature  and  that  the  trouble  cannot  be  remedied  in  this 
manner. 

Curve  Sheets  Nos.  6  and  7  show  the  relation  between  the 
per  cent,  of  enricher  producing  tar  and  the  per  cent,  of  en- 


richer  condensing  in  the  cooler,  respectively,  to  temperature. 
Here  again  the  oil  running  high  in  asphaltum  distinguishes 
itself  from  the  oil  running  low  in  asphaltum.     The  former 


produces  less  tar  as  the  temperature  increases,  whereas  the 
latter  produces  more  tar.  The  condensation  becomes  less  as 
the  temperature  increases  which  shows  that  the  gas  is  ren- 


dered  in  a  more  permanent  state.     This,   however,  has 
bearing  on  the  amount  of  asphaltum  present. 

The   detrimental   effect  of   the   presence   of   an 


amount  of  asphalt  basic  oil  is  shown  further  on  Curve  Sheets 
Nos.  8  to  12.  It  causes  a  rapid  increase  in  the  production  of 
carbon;  it  decreases  the  gas  producing  qualities  of  the  oil,  and 


the  actual  number  of  heat  units  per  gallon  of  enricher  trans- 
ferred to  the  finished  gas  suffer  a  corresponding  loss. 
Attention  is  called  to  the  fact  that  the  conditions  under 


CURVE  8RBBT  HO.  11. 

which  these  crackii^  tests  were  performed  were  more  favor- 
able to  the  development  of  good  results  than  those  in  actual 
practice,  in  view  of  the  fact  that  the  cracking  tube  was  not 
permitted  to  stop  up,  the  heating  surface  always  remaining  the 
same,  and  the  temperature  was  kept  uniform.    The  carbureter 


o£  the  gas  machine  will  undergo  rapid  changes  as  the  carbon 
begins  to  collect  in  the  checker  brick,  and  this  will  tend  to 
aggravate  the  effect  still  more. 


CtntVB  8HBBT  HO.  12. 

The  determinations  made  of  the  naphthalene  produced  in 
these  tests  do  not  seem  to  bear  any  relation  to  the  presence 
of  asphalt  basic  oils.  Although,  in  actual  practice,  as  stated 
above,  the  formation  of  carbon  in  the  carbureter  will  partly 
stop  up  the  spacing  between  the  checker  brick,  and  cause  the 
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carbureter  to  become  heated  excessively  in  some  places,  and 
to  remain  cold  in  other  places,  the  resulting  local  high  tem- 
perature will  cause  an  excessive  amount  of  naphthalene  to  be 
produced. 

It  will  be  noticed  that  some  of  the  curves  giving  the  rela- 
tion between  the  production  of  gas,  of  tar  and  of  carbon,  to 
temperature,  show  greater  values  for  low  temperatures,  of 
oils  running  high  in  parafline  base,  than  would  be  expected. 
This  is  probably  due  to  the  fact  that  there  are  other  factors 
involved  which  will  affect  the  results. 

This  investigation  is  not  to  be  considered  as  being  complete 
or  final,  as  a  matter  of  fact  it  covers  merely  a  portion  of  the 
work  that  might  be  done  in  order  to  develop  all  the  facts  and 
to  obtain  all  the  information  that  should  be  obtained. 

A  good  deal  of  additional  information  could  be  obtained, 
which  would  be  beneficial  as  well  as  extremely  interesting,  by 
providing  for  an  equipment  of  greater  capacity.  At  least  from 
8  to  ID  cubic  feet  of  gas  should  be  made  for  one  test,  this 
would  be  a  sufficient  quantity  for  the  determination  of  more 
details,  the  yield  of  tar  would  be  sufficient  to  be  used  for 
further  investigation,  in  order  to  determine  its  properties  and 
composition.  There  would  also  be  enough  free  carbon  formed 
in  order  to  determine  the  same  by  direct  weight  with  a  reason- 
able degree  of  accuracy.  Some  very  interesting  data  can  be 
obtained  by  selecting  certain  distillates  and  mixing  the  same 
in  definite  proportions,  varying  only  such  qualities  as  are  being 
investigated. 

It  has  been  shown  that  the  production  of  gas  from  a  given 
grade  of  gas  oil  bears  a  definite  relation  to  the  percentage  of 
paraffine  basic  oil  contained  therein.  It  has  also  been  shown 
that  the  formation  of  free  carbon  varies  with  the  amount  of 
asphalt  basic  oil  present,  and  that  the  troubles  resulting  there- 
from can  not  be  remedied  by  methods  of  operation.  The  use 
of  gas  oil  containing  more  than  from  20  to  25  per  cent,  of  as- 
phalt basic  oil  will  create  trouble,  which  will  be  multiplied  in 
proportion  to  the  increase  of  this  component. 
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Sampi^e  Cai;cui,ation  Sheet. 

Kind  of  gas  oil  used Sample  No.  4 

Sp.  gr.  at  60**  F 0.831 

Paraffine  series  oils  by  acid  test  (per  cent.) 98 

Asphalt  series  oils  by  acid  test  (per  cent.) 2 

Flash  point   (deg.  F.) 230 

Fractional  Disiillation, 

Below  150**  C • traces 

From  150  to  200°  C traces 

From  200  to  250**  C 27.6 

From  250  to  300**  C 50.2 

Above  300**  C 21.0 

Residue  (grams)    1.3 

Sample  (cc.)    100 

Cracking  Test. 

Temperature  of  carbureter  (deg.  F.) 1,400 

Temperature  of  blue  gas  used  (deg.  F.) 88 

Temperature  of  finished  gas  made  (deg.  F.) 85 

Atmospheric  pressure   (in.)    ^ 29.34 

Correction  factor  [  ^'^^ 

)  0.902 

Temperature  of  gas  oil  (deg.  F.) 106 

Duration  of  test   (min.) 44 

Finished  gas  Blue  gas 

analysis  analysis 

per  cent.  per  cent. 

COt  70  7.5 

Oi  0.4  o.i 

Ilium 8.8  0.3 

CO    28.7  34.5 

CH4    15.4  2,7 

H,    34.7  51.5 

N» 50  3.4 

Total  cnricher  used  (cc.) 28.4 

^Sp.  gr.  of  enricher  at  106**  F 0.814 

Weight  of  finished  gas  per  cu.  ft.  (lbs.) 0.04830 

Weight  of  blue  gas  per  cu.  ft  (lbs.) 0.08096 

Total  finished  gas  made  (cu.  ft.) ^-434 

Total  blue  gas  used  (cu.  ft.) 2.065 

Weight  of  finished  gas  =  2.434  X  0.04830  —  0.11756  lb. 
Weight  of  blue  gas  used  =  2.065  X  0.04096  =  0.08458  lb. 

Weight  of  tar  recovered 3- '  13  grams 

3. 1 13  X  0.002204  =  0.00686  lb. 
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Weight  of  condensation  in  cooler  =  0.323  X  0.002204  =  0.00071  lb. 
Weight  of  enricher  used  —  28.4  X  0.814  =  23,118  grams 

=  23.118  X  0.002204  =  0.05095  lb. 
Weight  of  enricher  per  gallon  --  0.814  X  8.34  =  6.789  lbs. 

Number  of  gals,  of  enricher  used  =     '     I^    =  0.00750  gal. 

B.  t.  u.  of  finished  gas  572  —  calorimeter 

595  —  calculated 
B.  t.  u.  of  blue  gas         320 
Naphthalene  produced  0.12  Ib./z  cu.  ft. 
Raw  material  used  =  0.08458  -|-  0.05095  =  0.13553  lb. 
Weight  of  finished  product  =  0.11756  lb. 

Weight  of  enricher  not  producing  gas  =  o.  13553  —  o.  11756  =  0.01797  lb. 
Weight  of  free  carbon  produced  --^o.oi 797 — (0.006864-0.00071 )  =0.01040  lb. 
Weight  of  oil  gas  produced  =  o.  11 756  —  0.8458  =  0.03298  lb. 

Per  cent,  enricher  producing  oil  gas  —    '-^         X  100  =  64.73 

Per  cent,  enricher  producing  tar         r-_-  — x  100  =  13.46 

^  *  0.05095  ^  ^^ 

Per  cent,  enricher  producing  carbon  —  -^ ^  X  100  —  20.41 

^  *  0.05095   ^^  ^ 

Per  cent,  enricher  condensing  =  ~ i—  x  100  =    1.30 

0.05095   '^^  ^^ 

Cu.  ft.  oil  gas  made  =  2.434  —  2.065  --  0.369 

Cu.  ft.  oil  gas  made  per  gal.  enricher  —  — ^  ^     —  49.20 

**  «-     o  0.00750  ^ 

Gals,  enricher  used  per  M  cu.  ft.  gas  made  —  — — ^^  X  1,000  =  ^.081 

*  2.434     ^  "^ 

Per  cent,  of  oil  gas  in  total  =  ——  X  100  --■=.  15. 16 

^  2.434  '^ 

Per  cent,  of  blue  gas  in  total  ~  — — -  X  100  =  84.84 

*  2.434  ^^  ^  ^ 

Total  B.t.u.  supplied  by  blue  gas  per  cu.  ft.  finished  gas  =  320X0.8484=271 

Total  B.  t.  u.  supplied  by  oil  gas  per  cu.  ft.  finished  gas=595— 271  — 324 

Per  cent.  B.  t.  u.  supplied  by  oil  gas  —  ^-^  X  100  =  54.45 

271 
Per  cent.  B.  t.  u.  supplied  by  blue  gas  =  -^  X  100  =  45.54 

Total  B.  t.  u.  per  gal.  enricher  =  —    \,    =  105,161 
*^     *  0.003081  ^ 

Total  B.  t.  u.  per  lb.  enricher  =        '        =  151489 

Per  cent,  of  B.t.u.  in  enricher  transferred  to  finished  gas  — 

^^^  X  100  =  78.a7 
19.77s  ' 
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Pounds  carbon  produced  per  gal.  enricher  ==  -^ ^—  =  1.387 

Pounds  carbon  produced  per  gal.  enricher  per  per  cent,  asphalt  present  = 

if?  =  0.6935 

O  12 

Pounds  naphthalene  produced  per  gal.  enricher  =  '     —  =  0.00389 

Pounds  naphthalene  produced  per  gal.  enricher  per  per  cent,  asphalt 

0.00389 
present  = ^^-^  =:  0.00195 

Total  CO,  present  in  blue  gas  used  =  2.065  X  o-o75  =  o-i549  cu.  ft. 

Per  cent.  CO,  present  in  finished  gas  (calculated)  =    '  =6.3 

2.434 

Per  cent.  CO,  present  in  finished  gas  (by  analysis)  =  7.0 

Sampi^e  On.  No.  i.— Data  and  Result  Sheet. 

Specific  gravity  at  60®  F 0.872 

Paraffine  series  oils,  by  acid  test  (per  cent.) 62 

Asphalt  series  oils,  by  acid  test  (per  cent) 38 

Flash  point   (deg.  F.) 192 

Fractional  distillation,  percentage  by  volume: 

Total  sample  (cc)    100 

Below  150®  C.  (per  cent.) 0.0 

From  150**  to  200°  C.  Cner  cent) 2.0 

From  200*  to  250**  C.  (per  cent) 22.6 

From  250**  to  300*'  C.  (per  cent) 29.0 

Above  300**  C.  (per  cent) 43.0 

Residue   (grams)    3.5 

Cracking  Test. 

Temperature  of  carbureter  (deg.  F.) 1,300  1400  1,500 

Temperature    of    blue    gas    used    (meter    outlet) 

(deg.  F.)    89  77  87 

Temperature  of  finished  gas  made  (meter  outlet) 

(deg.  F.)    84  77  86 

Barometer  (in.)    29.3  29.3  29.2 

Temperature  of  gas  oil  (deg.  F.) 109  100  118.S 

Duration  of  test   (min.) 31  29  17 

Gas  Analysis. 

Blue  Finished         Blue  Finished         Blue  Finished 

gas  gas  gas  gas  gas  gas 

COa    1 1.4  9.6  134  10.2  10.0  8.0 

Oa    0.2  I.O  0.3  0.5  0.0  0.8 

Ilium.    0.3  9.8  0.5  13.4  0.2  6.6 

CO    26.9  22.2  23.6  18.9  30.5  23.2 

CH«    2.9  13.5  2.1  17.9  1.4  18.6 

Hi    47.3  34-5  56.8  34-2  54.2  36.6 

N,    ii.o  9.4  3.3  4.9  3-7  6.2 
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Enricher  used  (cc.)   34.0 

Sp.  gr.  of  enricher  at  temp,  used 0.854 

Weight  of  enricher  used  (lbs.) 0.06400 

Weight  of  enricher  per  gal.  at  temp,  as 

used  (lbs.)    ; 7.122 

No.  of  gallons  of  enricher  used 0.00898 

Weight  of  finished  gas  per  cu.  ft  (lbs.)  0.05020 

Weight  of  blue  gas  per  cu.  ft  (lbs.)  . .  0.04544 
Total  finished  gas  made,  corrected  (cu. 

ft)    2.417 

Total  blue  gas  used,  corrected  (cu.  ft)  2.055 

Weight  of  finished  gas  made  (lbs.) 0.12133 

Weight  of  blue  gas  used  (lbs.) 0.09338 

Weight  of  tar  recovered  (lbs.) 0.01561 

Weight  of  condensation  collected  (lbs.)  0.00098 
B.  t  u.  of  blue  gas  per  cu.  ft  calculated  284 
B.  t.  u.  of  finished  gas  per  cu.  ft  cal- 
culated      572 

B.  tu.  of  finished  gas  per  cu.  ft.   (by 

calorimeter)    567 

B.  t.  u.  of  enricher  per  lb.  (by  calorim- 
eter      19,532 

Naphthalene  produced   (lbs.  per  10,000 

cu.  ft)   0.22 

Weight  of  enricher  not  producing  gas 
(includes  tar,  carbon  and  conden- 
sation)   (lbs.) 0.03605 

Weight  of  free  carbon  formed  (lbs.)  . .  0.01946 

Weight  of  oil  gas  made  (lbs.) 0.02795 

Oil  gas  made  (cu.  ft) 0.362 

Oil  gas  made  per  gal.  enricher  (cu.  ft)  40.31 
Enricher  used  per  1,000  cu.  ft.  of  gas 

made  (gals.)   3.715 

Per  cent,  enricher  producing  oil  gas . . .  43.67 

Per  cent,  enricher  producing  tar 24.39 

Per  cent  enricher  producing  carbon...  30.41 

Per  cent  enricher  condensing 1.53 

Per  cent  of  oil  gas  in  total 14.98 

Per  cent,  of  blue  gas  in  total 85.02 

Total  B.  t  u.  supplied  by  blue  gas  per 

cu.  ft  finished  gas 241 

Total  B.  t.  u.  supplied  by  oil  gas  per 

cu.  ft. finished  gas 331 

Per  cent  B.  t  u.  supplied  by  oil  gas. . .  57.86 

Per  cent  B.  t  u.  supplied  by  blue  gas. .  42.13 


49.0 

23.4 

0.858 

0.851 

0.09266 

0.04395 

7.156 

7.097 

0.01294 

0.00619 

0.04922 

0.04644 

0.03902 

0.04056 

2.41 1 

1.482 

1.962 

1.207 

O.II867 

0.06882 

0.07656 

0.04895 

0.02408 

0.00977 

0.00230 

0.00089 

299 

297 

696 

574 

677 

19,532 

19,532 

0.21 

0.14 

0.05055 

0.02408 

0.02417 

0.01342 

0.0421 1 

0.01987 

0.449 

0.275 

34.7 

44.42 

5." 

4.109 

45.5 

45.21 

25.9 

22.23 

26.1 

30.53 

2.5 

2.03 

18.62 

18.55 

81.38 

81.45 

243 


242 


453 

332 

65.08 

57.83 

34.92 

.  42.17 
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Total  B.  t  u.  supplied  per  gal.  enricher  89,098  88,650  80,798 
Total  B.  t  u.  supplied  per  lb.  enricher.  12,509  12,390  11,385 
Per  cent  B.  t.  u.  in  enricher  trans- 
ferred to  finished  gas 64.04  63.43  58.28 

Carbon  produced  per  gal.  of  enricher 

(lbs.)    2.167  1.867  2.168 

Carbon  produced  per  gal.  of  enricher 

per  per  cent,  asphalt  present  (lbs.)  0.05703  0.0491  0.05705 
Naphthalene  produced  per  gal.  enricher 

(lbs.)    0.00592         0.0041        0.00341 

Naphthalene  produced  per  gal.  enricher 

per  per  cent,  asphalt  present  (lbs.)  0.000156  0.000108  0.000089 
Total  COf  present  in  blue  gas  used  (cu. 

ft.)    0.2343         0.2629         0.1207 

Per  cent  COi  present  in  finished  gas 

(calculated)    9.69  lo.o  8.1 

Per  cent.  CO*  present  in  finished  gas 

(by  analysis)    9.6  10.2  8.0 

Sampu  On.  No.  2. — Data  and  Resui.t  Shset. 

Specific  gravity  at  60**  F 0.821 

Paraffine  series  oils,  by  acid  test  (per  cent) 88 

Asphalt  series  oils,  by  acid  test  (per  cent) 12 

Flash  point   (deg.  F.) 100 

Fractional  Distillation,  Percentage  by  Volume. 

Total  sample   (cc.)    100 

Below  150°  C.  (per  cent) 15.2 

From  150**  to  200**  C.  (per  cent) 29.4 

From  200**  to  250"  C.  (per  cent) 31.6 

From  250"  to  300°  C.  (per  cent) 16.2 

Above  300**  C.  (per  cent) 6.4 

Residue   (grams)    1.4 

Cracking  Tests. 

Temperature  of  carbureter  (deg.  F.) ii300  1,400  1,500 

Temperature    of   blue    gas    used    (meter    outlet) 

(deg.  F.)    86  83  79 

Temperature  of  finished  gas  made  (meter  outlet) 

(deg.  F.)    86  82  79 

Barometer   (in.)    29.24  ^29.3  29.34 

Temperature  of  gas  oil  (deg.  F.) 107.3  109  107 

Duration  of  test   (min.) 30  17  22 
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CO,   . 
O   ... 

Ilium. 
CO    . 
CH4 
H,    .. 

N,    .. 


Blue 
gas 

8.0 

0.2 

0.0 

33.2 
1.7 

SO.7 
6.2 


Gas  Analysis, 

FinUhed         Blue 
gas  gas 

7.5  6.6 


1.4 
10.9 
22.2 
21.9 
27.6 

8.5 


0.4 
0.2 

34.7 

2.5 
52.0 

3.6 


Finished 
gas 

6.6 

0.5 

137 
24.4 

20.5 
29.2 

5.1 


Enricher  used  (cc.) 

Sp.  gr.  of  enricher  at  temp,  used 

Weight  of  enricher  used  (lbs.) 

Weight  of  enricher  per  gal.  (lbs.) 

No.  of  gals,  of  enricher  used 

Weight  of  finished  gas  per  cu.  ft.  (lbs.) 
Weight  of  blue  gas  per  cu.  ft  (lbs.) . . . 
Total  finished  gas  made,  corrected  (cu. 

ft.)    

Total  blue  gas  used,  corrected  (cu.  ft.) 

Weight  of  finished  gas  made,  corrected 
(lbs.)    

Weight  of  blue  gas  used,  corrected 
(lbs.)    

Weight  of  tar  recovered  (lbs.) 

Weight  of  condensation  collected  (lbs.) 

B.  t.  u.  of  blue  gas  per  cu.  ft  (cal- 
culated)     

B!  t  u.  of  finished  gas  per  cu.  ft  (cal- 
culated)  

B.  t.  u.  of  finished  gas  per  cu.  ft  (by 
calorimeter)    

B.  t  u.  of  enricher  per  lb 

Naphthalene  produced  (lbs.  per  10,000 
cu.  ft)    

Weight  of  enricher  not  producing  gas 
(includes  tar,  carbon  and  condensa- 
tion)   (lbs.)    

Weight  of  free  carbon  formed  (lbs.) . . 

Weight  of  oil  gas  made  (lbs.) 

Oil  gas  made  (cu.  ft) 

Oil  gas  made  per  gal.  of  enricher  (cu. 
ft.)  


48.0 

0.804 

0.08506 

6.705 
0.01268 

0.05144 
0.04205 

2.210 
1.607 


0.06757 
0.02033 
0.00306 

294 

678 

693 
19,251 

0.72 


Blue 
gas 

7.8 

04 

0.2 

33.2 
1.7 

53.3 

34 

49 
0.803 

0.08683 
6.705 
0.01295 
0.05031 
0.04033 

2.437 
1.809 


0.07295 
0.01903 
0.00278 

318 

747 

715 
19,251 

0.59 


Finished 
gas 

6.4 

0.8 

1 1.6 

23.3 
20.8 

30.6 
6.5 

49 
0.804 

0.08683 
6.705 
0.01295 
0.04919 
0.04020 

2.520 
1.830 


0.11368   0.12260   0.12396 


0.07357 
0.01918 
0.00313 

307 

694 

677 
19,251 

0.46 


0.03895 

0.03718 

0.03644 

0.01556 

0.01537 

O.OI4I3 

O.Q46II 

0.04965 

0.05039 

0.603 

0.628 

0.690 

47.5 


40.8 


53.2 
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Enricher  used  per  i,ooo  cu.  ft.  gas  made 

(gals.)    574             5.31             SM 

Per  cent  enricher  producing  oil  gas...  54.2           57.18             58.0 

Per  cent  enricher  producing  tar 23.9           21.91             22.0 

Per  cent  enricher  producing  carbon...  18.2           17.70             16.2 

Per  cent,  enricher  condensing 3.5             3.21             3.60 

Per  cent  of  oil  gas  in  total 27.2           25.77            27.3 

Per  cent  of  blue  gas  in  total 72.7           74.23             72.6 

Total  B.  t  u.  supplied  by  blue  gas  per 

cu.  ft.  finished  gas ^ 213              236              222 

Total  B.  t.  u.  supplied  by  oil  gas,  per 

cu.  ft  finished  gas 465              51 1              472 

Per  cent.  B.  t  u.  supplied  by  oil  gas 68.58           68.40           67.89 

Per  cent  B.  t.  u.  supplied  by  blue  gas. .  31.42           31.60           31. 11 

Total  B.  t  u.  per  gal.  of  enricher 81,010         96,233         91,328 

Total  B.  t.  u.  per  lb.  of  enricher 12,077          14,352          13,695 

Per  cent  B.  t  u.  in  enricher  transferred 

to  finished  gas 62.68           74.55           71.14 

Carbon  produced  per  gal.  of  enricher 

(lbs.)    1.23           1. 179           1.091 

Carbon  produced  per  gal.  of  enricher 

per   per   cent,    of    asphalt   present 

(lbs.)    0.1025       0.09825         0.0909^ 

Naphthalene  produced  per  gal.  enricher 

(lbs.)    0.125       o.oiiii         0.0089 

Naphthalene  produced  per  gal.  of  en- 
richer per  per  cent,  asphalt  present 

(lbs.)    0.00104       0.00093       0.00074 

Total  COs  present  in  blue  gas  used 0.12856         0.1194       0.14274 

Per  cent.  COs  present  in  finished  gas 

(calculated)    5.8              4.9              5.6 

Per  cent  COs  present  in  finished  gas 

(by  analysis)   7.5              6.6              6.4 

Sampi^  Oil  No.  3.— Data  and  Result  Sheet. 

Specific  gravity  at  60'  F 0.892 

ParafRne  series  oils,  by  acid  test  (per  cent.) 60 

Asphalt  series  oils,  by  acid  test  (per  cent) 40 

Fliah  point   (deg.  F.) 240 

Fractional  Distillation,  Percentage  by  Volume, 

Total  sample  (cc.)    100 

Below  150**  C None 

From  150**  to  200**  C Traces 

From  200**  to  250*  C.  (per  cent.) 9.2 

From  250*  to  300**  C  (per  cent) 25.0 

Above  300*  C.  (per  cent) 60.0 

Residue   (grams)    5.9 
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Cracking  Tests. 

Temperature  of  carbureter   (deg.  F.) 

Temperature   of   blue    gas   used     (metef 

(deg.   F.)    

Temperature  of  finished  gas  made  (meter 

(deg.  F.)    

Barometer  (in.)    

Temperature  of  gas  oil  (deg.  F.) 

Duration  of  test  (min.) 


outlet) 
outlet) 


1,300  1400  1,500 

87  79  84 

84  78  80 

29.3  29.34  29.3 

112  102  105 

31  29  31 


Blue 
gas 

CO,    95 

O    0.2 

Ilium 0.3 

CO  31.5 

CH4    2.7 

Ha    52.3 

N«    35 


Gas  Analysis. 

Finished 
gas 

8.0 

0.8 


12.4 
24.0 

1 7-5 

33.6 
3.7 


Bhie 
gas 

5.6 
04 

0.3 
32.3 

2.5 
54.0 

4-9 


Finished 
gas 

6.6 

0.8 
14.2 
22.9 

19.3 
3I.I 

SI 


Enricher  used  (cc.) 

Sp.  gr.  of  enricher  at  temp  as  used 

Weight  of  enricher  used  (lbs.) 

Weight  of  enricher  per  gal.  at  temp,  as 

used  (lbs.)    

No.  of  gals,  of  enricher  used 

Weight  of  finished  gas  per  cu.  ft.  (lbs.) 
Weight  of  blue  gas  per  cu.  ft  (lbs.)  . . . 
Total  finished  gas  made,  corrected  (cu. 

ft.)    

Total  blue  gas  used,  corrected  (cu.  ft.) 

Weight  of  finished  gas  made,  corrected 
(lbs.)    

Weight  of  blue  gas  used,  corrected 
(lbs.)    

Weight  of  tar  recovered  (lbs.) 

Weight  of  condensation  collected  (lbs.) 

B.  t.  u.  of  blue  gas  per  cu.  ft  (cal- 
culated)     

B.  t  u.  of  finished  gas  per  cu.  ft  (cal- 
culated)     

B.  t.  u.  of  finished  gas  per  cu.  ft.  (by 
calorimeter)    

B.  t.  u.  of  enricher  per  lb 


49 

0.873 
0.09428 

7.281 
0.01295 
0.04886 
0.04127 

2.564 
2.033 


0.08390 
0.02226 
0.00268 

313 
671 

667 
19,042 


Blue 
gas 

8.0 

0.0 

0.6 

324 
3.2 

53.S 
2.3 


49 

•  0.877 

0.09471 

7.314 
0.01295 

0.04941 
0.03853 

2.239 
1.772 


0.06827 
0.02360 
0.00209 

319 

734 

718 
19,042 


Finished 
gas 

6.6 

0.7 
12.9 
23.0 
20.8 

30.0 

5.0 

49 

0.876 

0.09460 

7.306 
0.01294 
0.04961 
0.03963 

2430 
1. 913 


0.12528   0.1 1063   0.12055 


0.07581 
0.02150 
0.00171 

333 
720 

697 
19,042 
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Naphthalene  produced  (lbs.  per  10,000 

cu.  ft.)   0.42 

Weight  of  enricher  not  producing 
gas  (includes  tar,  carbon,  condens- 
ation)   (lbs.)    0.05290 

Weight  of  free  carbon  formed  (lbs.)  . .  0.02796 

Oil  gas  made  (lbs.) 0.04138 

Oil  gas  made  (cu.  ft.) 0.531 

Oil  gas  made  per  gal.  of  enricher  (cu. 

ft.)    41.0 

Enricher  used  per  1,000  cu.  ft.  of  gas 

made  (gals.)    5.051 

Per  cent  enricher  producing  oil  gas. . .  43.89 

Per  cent,  enricher  producing  tar 23.61 

Per  cent  enricher  producing  carbon. . .  29.66 

Per  cent  enricher  condensing 2.84 

Per  cent  of  oil  gas  in  total 20.71 

Per  cent,  of  blue  gas  in  total 79.29 

Total  B.  t  u.  supplied  by  blue  gas  per 

cu.  ft  finished  gas 248 

Total  B.  t  u.  supplied  by  oil  gas  per 

cu.  ft  finished  gas 423 

Per  cent  B.  t  u.  supplied  by  oil  gas 63.04 

Per  cent  B.  t  u.  supplied  by  blue  gas. .        36.96 
Total  B.  t  u.  supplied  per  gal  of  en- 
richer          83,745 

Total  B.  t  u.  supplied  per  lb.  of  en- 
richer             IIi502 

Per  cent  B.  t  u.  in  enricher  transferred 

to  finished  gas 6040 

Carbon  produced  per  gal.  of  enricher 

(lbs.)   2.IS9 

Carbon  produced  per  gal.  enricher  per 

per  cent  asphalt  present  (lbs.) ....    0.05398 

Naphthalene  produced  per  gal.  of  en- 
richer (lbs.)  0.00832 

Naphthalene  produced  per  gal.  of  en- 
richer per  per  cent  asphalt  present 
(lbs.)    0.000208 

Total  COs  present  in  blue  gas  (cu.  ft)      0.1931 

Per  cent.  COa  present  in  finished  gas 

(calculated)    7.5 

Per  cent  COs  present  in  finished  gas 

(by  analysis)   8.0 

15 


ao8 


043 


0.05235 
0.02666 
0.04236 

0467 

0.04986 
0.02665 

0.04474 
0.517 

36.06 

39.94 

5.784 
44.73 
25.92 
28.14 

2.21 
20.85 
29.14 

5.32 

47.29 
22.72 

28.17 

1.80 

21.27 

78.72 

252 

262 

482 
65.67 
34.33 

458 
63.61 

36.39 

83,333 

86,090 

11,393 

11,783 

58.78 

61.87 

2.059 

2.059 

0.05148 

0.0514 

0.00138 

0.0080 

0.0000345 

0.0002 

0.0992 

0.15304 

4.43 

^-3 

6.6 

6.6 
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Sample  On,  No.  4. — Data  and  Resui.t  Sheets. 

Specific  gravity  at  60®  F 0.831 

Paraffine  series  oils,  by  acid  test  (per  cent.) 98 

Asphalt  series  oils,  by  acid  test  (per  cent.) 2 

Flash  point  (deg.  F.)    '. 230 

FractioncU  Distillation,  Percentage  by  Volume. 

Total  sample   (cc.)    100 

Below  150**  C  Traces 

From  150*  to  200°  C Traces 

From  200**  to  250"  C.  (per  cent) 27.6 

From  250**  to  300°  C.  (per  cent) 50.2 

Above  300*  C.  (per  cent) 21.0 

Residue  (grams)    1.3 

Cracking  Tests. 

Temperature  of  carbureter   (deg.  F.) 

Temperature   of   blue   gas   used     (meter   outlet) 

(deg.  F.)    

Barometer  (in.)   

Temperature  of  gas  oil  (deg.  F.) 

Duration  of  test   (min.) 


1,310  1400  1,500 

85.S  88.0  77 

29.2  29.34  29.37 

104.5  106  lOI 

44  31 


COa    . 
O,    .. 

Ilium. 
CO    . 
CH, 
H,    .. 

N,    .. 


Blue 
gas 

8.6 

0.0 

0J2 

32.2 

2.2 

54-7 

2.1 


Gas  Analysis. 

Finished 
gas 

7.2 


0.4 

8.5 
26.5 

X6.2 

357 
5.5 


Blue 
gas 

7.5 
0.1 

0.3 

34.5 
2.7 

SI.5 
3.4 


Enricher  used  (cc.) 

Sp.  gr.  of  enricher  at  temp,  as  used 

Weight  of  enricher  used  at  temp,   as 

used  (lbs.)    

Weight  of  enricher  per  gal.  at  tem.  as 

used  (lbs.)    

No.  of  gals,  of  enricher  used 

Weight  of  finished  gas  per  cu.  ft  (lbs.) 
Weight  of  blue  gas  per  cu.  ft.  (lbs.) . . . 
Total  finished  gas  made,  corrected  (cu. 

ft)    

Total  blue  gas  used,  corrected  (cu.  ft.) 


finished 
gas 

7.0 

0.4 

8.8 
28.7 
15.4 
34.7 

5.0 

24.4 
0.815 


Blue 
gas 

I3.I  / 
0.1 

0.0 

24.3 
3.8 

50.4 
8.3 

284 
0.814 


Finished 
gas 

9.3 
0.3 

10.6 
21.0 
19.6 
3I.I 

8.1 

35 
0.816 


0.04383   0.05095   0.06295 


6.80 
0.00644 

0.04744 
0.03937 

2.321 
2.041 


6.789 

0.00759 

0.0483 

0.04096 

2.434 
2.065 


6.805 
0.00925 
0.05041 
0.04374 

2.342 
1.828 
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Weight  of  finished  gas  made  (lbs.) 0.11011 

Weight  of  blue  gas  used  (lbs.) 0.08035 

Weight  of  tar  recovered  (lbs.) 0.00383 

Weight  of  condensation  collected  (lbs.)  0.00197 
B.  t  u.  of  blue  gas  per  cu.  ft   (cal- 
culated)      315 

B.  t.  u.  of  finished  gas  per  cu.  ft  (cal- 
culated)      595 

B.  t.  u.  of  finished  gas  per  cu.  ft.  (by 

calorimeter)    588 

B.  t  u.  of  enricher  per  lb 19,775 

Naphthalene  produced  (lbs.  per  10,000 

cu.  ft.)  0.40 

Weight  of  enricher  not  producing 
gas  (includes  carbon,  tar,  condens- 
ation)  (lbs.)   0.01407 

Weight  of  free  carbon  formed  (lbs.) . .  0.00827 

Weight  of  oil  gas  made  (lbs.) 0.02976 

Oil  gas  made  (cu.  ft) 0.280 

Oil  gas  made  per  gal.  of  enricher  (cu. 

ft.)    43.47 

Enricher  used  per  1,000  cu.  ft  of  gas 

made  (gal.)  2.77 

Per  cent  enricher  producing  oil  gas. . .  67.89 

Per  cent  enricher  producing  tar 8.73 

Per  cent  enricher  producing  carbon . . .  18.95 

Per  cent  enricher  condensing 4.43 

Per  cent  of  oil  gas  in  total 12.06 

Per  cent  of  blue  gas  in  total 87.93 

Total  B.  t  u.^  supplied  by  blue  gas  per 

cu.  ft  finished  gas 277 

Total  B.  t  u.  supplied  by  oil  gas  per 

cu.  ft.  finished  gas 318 

Per  cent.  B. tu.  supplied  by  oil  gas...        5344 
Per  cent.  B.  t  u.  supplied  by  blue  gas. .        46.56 
Total  B.  t  u.  supplied  per  gal.  of  en- 
richer         114,801 

Total  B.  t  u.  supplied  per  lb.  of  en- 
richer         16,882 

Per  cent  B.  t  u.  in  enricher  transferred 

to  finished  gas 85.37 

Carbon  produced  per  gaL  of  enricher 

(lbs.)    1.284 

Carbon  produced  per  gaL  enricher  per 

per.  cent,  asphalt  present  (lbs.) 0.642 

Naphthalene  produced  per  gal.  of  en- 
richer (lbs.)   0.00144 


0.1 1 756 
0.08458 
0.00686 

0.00071 

0.1 1806 
0.07996 
0.00814 
0.00130 

320 

291 

595 

651 

572 
19.775 

19.775 

0.12 

0.01797 

0.01040 

0.03298 

0.369 

0.02485 

0.01 541 
0.03810 

0.514 

49.20 

5449 

3.081 

64.73 
13.46 
2041 

1.39 
15.16 

84.84 

3.949 
60.52 

12.93 

24.48 

2.07 

21.95 
78.05 

271 

227 

324 

54.45 
45.55 

• 

424 
65.13 

34.87 

105,161 

107,368 

15489 

15.777 

78.27 

79.78 

1.387 

X.666 

0.6935 

0.833 

0.00389 
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Naphthalene  produced  per  gal.  of  en- 
richer  per  per  cent,  asphalt  present 

(lbs.)    •  0.00072       0.00195            

Total  COj  present  in  blue  gas  (cu.  ft.)  0.17552         0.1549         0.2395 

Per  cent.  COi  present  in  finished  gas 

(calculated)    7.5              6.3             10.2 

Per  cent  COa  present  in  finished  gas 

(by  analysis)    7.2               7.0              9.3 

Sampw  Oii,s  Nos.  I,  2,  3,  4.— Cracking  Up  Tests  at  i^oo"  F. 

Data  and  Results  Sheets. 

Sample  number  4313 

Sp.  gr.  at  6o*  F 0.831  0.821         0.872         0.892 

Parafiine  series  oils,  by  acid  test 

(per  cent.)   98  88             62             60 

Asphalt  series  oils,  by  add  test 

(per  cent)    2  12              38              40 

Flash  point  (deg.  F.) 230  100            192             — 

Temp,  of  carbureter  (deg.  F.)     1,310  1,300         1,300         1,300 

Temp,  of  blue  gas  used  (meter 

'    outlet)  (deg.  F.)  85.5  86             89             87 

Temp,    of    finished    gas    made 

(meter  outlet)    (deg.  F.) . .      86.0  86              84              84 

Barometer    (in.)    29.2  29.24           29.3           29.3 

Temp,  of  gas  oil  (deg.  F.) 104.5  107.3            109            112 

Duration  of  test  (min.) 30             31              31 

Enricher  used  (cc.)   244  48.0           34.0              49 

Sp.  gr.  of  enricher  at  temp,  as 

used    0.815  0.804         0.854         0.873 

Wt  of  enricher  used  (lbs.)...    0.04383  0.8506       0.06400      0.09428 

Wt  of  enricher  per  gal.  (lbs.)    6.80  6.705         7122         7.281 

No.  of  gals,  of  enricher  used..    0.00644  0.01268      0.00898      0.01295 

Wt.  of  finished  gas  per  cu.  ft. 

(lbs.)    0.04744  0.05144      0.05020      0.04886 

Wt  of  blue  gas  per  cu.  ft  (lbs.)    0.03937  0.04205      0.04544     0.04127 

Total  finished  gas  made,  cor- 
rected (cu.  ft)    2.321  2.210         2.417         2,564 

Total  blue  gas  used,  corrected 

(cu.  ft)    2.041  1.607         2.055         2.033 

Wt.  of  finished  gas  made,  cor- 
rected (lbs.)    o.iioii  0.11368     0.12133      0.12528 

Wt.  of  blue  gas  used,  corrected 

(lbs.)    0.08035  0.06757     0.09338     0.08390 

Wt  of  tar  recovered  (lbs.)...     0.00383  0.02033      aoi56i      0.02226 


0.00306 

0.00098 

0.00268 

294 

284 

313 

678 

572 

671 

693 

567 

667 

19,251 

19,532 

19,042 
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Wt.   of  condensation   collected 

(lbs.)    ...; 0.00197 

B.  t  u.  of  blue  gas  per  cu.  ft 

(calculated)    315 

B.  tu.  of  finished  gas  per  cu. 

ft   (calculated)    595 

B. tu.  of  finished  gas  per  cu. 

ft  (by  calorimeter) 588 

B.  t  u.  of  enricher  per  lb 19,775 

Naphthalene  produced  (lbs.  per 

10,000  cu.  ft.) 0.40  0.72  0.22  0.42 

Wt  of  enricher  not  producing 

gas    (includes   tar,   carbon, 

condensation)    (lbs.) 0.01407      0.03895      0.03605      0.05290 

Wt    of    free    carbon    formed 

(lbs.)    0.00827 

Wt  of  oil  gas  made  (lbs.) 0.02976 

Oil  gas  made  (cu.  ft) 0.280 

Oil  gas  made  per  gal  of   en- 
richer  (cu.   ft) 43.47 

Enricher  used  per  1,000  cu.  ft 

of  gas  made  (gals.) 2.77 

Per    cent    enricher    producing 

oil  gas    67.89 

Per    cent    enricher   producing 

tar    8.73 

Per    cent    enricher    producing 

carbon    18.95 

Per    cent    enricher    producing 

condensing    443 

Per  cent  of  oil  gas  in  total...  12.06 

Per  cent  of  blue  gas  in  total..  87.93 

Total  B.  t  u.  supplied  by  blue 

gas  per  cu.  ft.  finished  gas.       277 

Total  B.  t  u.  supplied  by  oil  gas 

per  cu.  ft  finished  gas 318 

Per  cent  B.  t.  u.  supplied  by  oil 

gas    53.44 

Per   cent    B. tu.    supplied   by 

blue  gas   46.56 

Total  B.tu.  supplied  per  gal. 

of  enricher  1 14,801 

Total  B.  t  u.  per  lb.  of  enricher  16,882 
Per    cent    B.  t  u.    in    enricher 

transferred  to  finished  gas.  85.37         62.68         64.04         60.40 


0.01556 

0.01946 

0.02796 

0.0461 1 

0.02795 

ao4i38 

0.603 

0.362 

0.531 

47.5 

40.31 

41.0 

5.74 

3.715 

5.051 

54.2 

43.67 

43.89 

23.9 

24.39 

23.61 

18.2 

3041 

29.66 

3.5 

1.53 

2.84 

27.2 

14.98 

20.71 

72.7 

85.02 

79.29 

213 

241 

2^8 

465 

331 

423 

68.58 

57.86 

63.04 

3142 

42.13 

36.96 

81,010 

89,098 

83,745 

12,077 

12,509 

11,502 
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Carbon   produced    per    gal.    of 

enricher  (lbs.)    1.284 

Carbon  produced  per  gal.  of 
enricher  per  per  cent,  of 
asphalt  present   (lbs.) 0.642 

Naphthalene  produced  per  gal 

of  enricher   (lbs.) 0.00144 

Naphthalene  produced  per  gal 
of  enricher  per  per  cent  of 
asphalt  present   (lbs.) 0.00072 


1.23 


2.167 


2.159 


0.1025       0.05703      0.05398 
0.125         0.00592      0.00832 


0.00104     0.000156    0.000208 


Sampi^e  Oii,s  Nos.  I,  2,  3,  4. — Cracking  Up  Tests  at  1400**  F. 

Data  and  Resui«ts  Sheet. 

Sample  number  42x3 

Sp.  gr.  at  60°  F 0.831  0.821  0.872  0.892 

Paraffine  series  oils,  by  acid  test 

(percent.)  98  88  62  60 

Asphalt  series  oils,  by  acid  test 

(per  cent.)   2  12  38  40 

Flash  point  (deg.  F.)  230  100  192  — 

Temp,  of  carbureter  (deg.  F.)  1,400  1,40a  1,400  1400 

Temp  of  blue  gas  used  (meter 

outlet)  (deg.  F.)  88.0  83  ^^  79 

Temp,    of    finished    gas    made 

(meter  outlet)    (deg.  F.)..  85.0  82  'jy  78 

Barometer    (in.)    29.34  29.3  29.3  29.34 

Temp,  of  gas  oil  (deg.  F.) 106  109  100  102 

Duration  of  test  (min.) 44  17  29  29 

Enricher  used  (cc.)    28.4  49  49  49 

Sp.  gr.  of  enricher  at  temp,  as 

used   0.814  0.803  0.858  0.877 

Wt.  of  enricher  used  (lbs.)...  0.05095  0.08683  0.09266  0.09471 

Wt.  of  enricher  per  gal.  (lbs.)  6.780  6.705  7.156  7.314 

No.  of  gals,  of  enricher  used..  0.00759  0.01295  0.01294  0.01295 

Wt.  of  finished  gas  per  cu.  ft. 

(lbs.)    0.0483  0.05031  0.04922  0.04941 

Wt.  of  blue  gas  per  cu.  ft.  (lbs.)  0.04096'    0.04033  0.03902  0.03853 

Total  finished  gas  made,  cor- 
rected  (cu.  ft.)    2.434  2.437  2.41 1  2.239 

Total  blue  gas  used,  corrected 

(cu.  ft.)    2.065  1.809  1.962  1.772 

Wt.  of  finished  gas  made,  cor- 
rected (cu.  ft.)   0.11756  0.12260  0.11867  0.11063 
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Wt.  of  blue  gas  used,  corrected 

^cu.  it. ^   o.Oo45^ 

Wt.  of  tar  recovered  (lbs.) 0.00686 

Wt   of   condensation   collected 

(lbs.)    0.00071 

B.  t.  u.  of  blue  gas  per  cu.  ft 

(calculated)    320 

B.  t.  u.  of  finished  gas  per  cu. 

ft   (calculated)    595 

B.  t  u.  of  finished  gas  per  cu. 

ft  (by  calorimeter) 572 

B.  t.  u.  of  enricher  per  lb 19,775 

Naphthalene  produced  (lbs.  per 

10,000  cu.  ft) 0.12 

Wt.  of  enricher  not  producing 

gas    (includes   tar,   carbon, 

condensation)    (lbs.) 0.01797 

Wt.    of    free    carbon    formed 

(lbs.)    0.01040 

Wt  of  oil  gas  made  (lbs.) 0.03298 

Oil  gas  made  (cu.  ft) 0.369 

Oil  gas  made  per  gal.  of  en- 
richer  (cu.  ft.) 49.20 

Enricher  used  per  1,000  cu.  ft. 

of  gas  made  (gals.) 3.081 

Per    cent    enricher    producing 

oil  gas  64.73 

Per    cent    enricher    producing 

oil  tar   1346 

Per    cent    enricher    producing 

carbon   20.41 

Per  cent  enricher  condensing. .     1.39 

Per  cent  of  oil  gas  in  total 15.16 

Per  cent,  of  blue  gas  in  total . . .  84.84 

Total  B.  t  u.  supplied  by  blue 

gas  per  cu.  ft  finished  gas.       271 

Total  B.  t  u.  supplied  by  oil  gas 

per  cu.  ft  finished  gas 324 

Per  cent.  B.  t  u.  supplied  by  oil 

gas    54-45 

Per  cent.  B.  t  u.  supplied  by 

blue  gas   45.55 

Total  B.  t  u.  per  gal.  of  en- 
richer   105,161 

Total  B.  t  u.  per  lb.  of  enricher  15,489 


0.07295   0.07656   0.06827 
0.01903   0.02408   0.02360 

0.00278   0.00230   0.00209 


318 


747 


299 


696 


319 


734 


71 5     677     718 
19,251    19,532   19,042 


0.59 


0.21 


0.08 


0.03718  0.05055  0.05235 

0.01537  0.02417  0.02666 

0.04965  0.0421 1  0.04236 

0.628  0449  0.467 


49.20 


S.31 


57.18 


21.91 


34-7 


5.1 1 


45.5 


25.9 


36.06 

5.784 


44.73 


24.92 


17.70 

26.1 

28.14 

3.21 

2.5 

2.21 

25.77 

18.62 

20.85 

74.23 

81.38 

79.14 
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243 

252 

5" 

453 

482 

68.40 

65.08 

65.67 

31.60 

34.92 

34.33 

96,233 

88,650 

83.333 

14,352 

12,390 

11,393 
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Per    cent.    B.    t    u.    enricher 

transferred  to  finished  gas.  78.27         74.55         6343         58.78 
Carbon  produced  per  gal.  of 

enricher  (lbs.)  1.387         1.179         1-867         2.059 

Carbon  produced  per  gal.  of 

enricher  per  per  cent,  as- 
phalt present   (lbs.) 0.6935        0.09825      0.0491        0.05148 

Naphthalene  produced  per  gal. 

of  enricher  (lbs.)    0.00389      0.0ZIII      0.0041        0.00138 

Naphthalene  produced  per  gal. 

of  enricher  per  per  cent 

asphalt  present  (lbs.)   ....    0.00195      0.00093      0.000108    0.0000345 

Sampi,e  Oii,s  Nos.  I,  2,  3,  4. — COCKING  Up  Tests  at  1,500**  F. 

Data  and  Resui,t  Sheet. 

Sample  number  4213 

Sp.  gr.  at  60'  F 0.831  0.821  0.872  0.892 

ParafHne  series  oils,  by  acid  test 

(per  cent.)  98  88  62  60 

Asphalt  series  oils,  by  acid  test 

(per  cent.)   2  12  38  40 

Flash  point  (deg.  F.)  230  100  192  — 

Temp,  of  carbureter  (deg.  F.)  1,500  1,500  1,500  1,500 
Temp  of  blue  gas  used  (meter 

outlet)  (deg.  F.)   TJ  79  87  84 

Temp,    of    finished    gas    made 

(meter  outlet)   (deg.  F.)..  77  79  86  80 

Barometer  (in.)   29.37  29.34  29.2  29.3 

Temp,  of  gas  oil  (deg.  F.) loi  107  118.5  105 

Duration  of  test  (min.) 31  22  17  31 

Enricher  used  (cc.)   35  49  234  49 

Sp.  gr.  of  enricher  at  temp,  as 

used    0.816  0.804  0.851  0.876 

Wt.  of  enricher  used  (lbs.)...  0.06295  0.08683  0.04395  0.09400 

Wt.  of  enricher  per  gal.  (lbs.)  6.805  6.705  7-097  7.3o6 

No.  of  gals,  of  enricher  used . .  0.00925  0.01295  0.00619  0.01294 
Wt.  of  finished  gas  per  cu.  ft. 

(lbs.)    0.05041  0.04919  0.04644  0.04961 

Wt.    of    blue    gas    per   cu.    ft 

(lbs.)    0.04374  0.04020  0.04056  0.03963 

Total   finished   gas   made,   cor- 
rected (cu.  ft)   2.342  2.520  1.482  2.430 

Total  blue  gas  used,  corrected 

(cu.  ft)    1.828  1.830  1.207  1.913 
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Wt  of  finished  gas  made,  cor- 
rected (lbs.)   0.11806 

Wt.  of  blue  gas  used,  corrected 

(lbs.)    0.07996 

Wt.  of  tar  recovered  (lbs.) 0.00814 

Wt  of   condensation   collected 

(lbs.)    , 0.00130 

B.  t.  u.  of  blue  gas  per  cu.  ft. 

(calculated)    291 

B.  t.  u.  of  finished  gas  per  cu. 

ft.    (calculated)    651 

B.  t.  u.  of  finished  gas  per  cu. 

ft  (by  calorimeter) — 

B.  t.  u.  of  enricher  per  lb l9i77S 

Naphthalene  produced  (lbs.  per 

10,000  cu.  ft) — 

Wt.  of  enricher  not  producing 
gas  (includes  tar,  carbon, 
condensation)    (lbs.)    0.02485 

Wt    of    free    carbon    formed 

(lbs.)    0.01541 

Wt  of  oil  gas  made  (lbs.) 0.03810 

Oil  gas  made  (cu.  ft) 0.514 

Oil  gas  made  per  gal.  of  en- 
richer (cu.  ft)   ,  54.49 

Enricher  used  per  1,000  cu.  ft. 

of  gas  made  (gals.) 3-949 

Per    cent,    enricher    producing 

oil  gas   60.52 

Per    cent'   enricher    producing 

tar   12.93 

Per    cent    enricher    producing 

carbon   24.48 

Per  cent,  enricher  condensing. .     2.07 

Per  cent,  of  oil  gas  in  total 21.95 

Per  cent,  of  blue  gas  in  total . . .  78.05 

Total  B.  t.  u.  supplied  by  blue 

gas  per  cu.  ft  finished  gas.       227 

Total  B.  t.  u.  supplied  by  oil  gas 

per  cu.  ft.  finished  gas 424 

Per  cent.  B.  t  u.  supplied  by  oil 

gas    65.13 

Per  cent.  B.  t.  u.  supplied  by 

blue  gas  34.87 


0.12396  0.06882  0.12055 

0.07357  0.04895  0.07581 

0.01918  0.00977  0.02150 

0.00313  0.00089  0.001 71 


307 

694 

677 
19,251 

0.46 


297 


574 


333 


720 


—     697 
19,532   19,042 


0.14 


0.43 


0.03644  0.02408  0.04986 

0.01413  0.01342  0.02665 

0.05039  0.01987  0.04474 

0.690  0.275  0.517 


53.2 


5.14 


58.0 


22.0 


^^  y> 


4.109 


45.21 


22.23 


39.94 


5.32 


47.29 


22.72 


16.2 

30.53 

28.17 

3.60 

2.03 

1.50 

27.3 

18.55 

21.27 

72.6 

8145 

78.72 

222 


472 


242 


332 


262 


458 


67.89  57.83  63.61 


32.H 


42.17 


36.39 
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Total  B.  t.  u.  supplied  per  gal. 

of  enricher    107,368       91,828       80,798       86,090 

Total  B.  t.  u.  supplied  per  lb. 

of  enricher   15,777        13,695        ",385        ",783 

Per  cent.  B.  t.  u.  in  enricher 

transferred  to  finished  gas.  79.78         71.14         58.28         61.87 
Carbon   produced   per    gal.    of 

enricher  (lbs.)    1.666         1.091         2.168         2.059 

Carbon   produced   per    gal.    of 

enricher  per  per  cent,   as- 
phalt present  (lbs.)   0.833         0.0909       0.0570S      0.0514 

Naphthalene  produced  per  gal. 

of  enricher  (lbs.)    0.0089       0.00341      0.0080 

Naphthalene  produced  per  gal. 

of   enricher   per   per   cent 

asphalt  present  (lbs.)   0.00074      0.000089    0.0002 

The  Chairman  :  Mr.  Weisser  wired  some  corrections  re- 
lating to  two  clerical  errors,  which  should  have  been  corrected 
in  the  printed  copy  which  was  distributed  prior  to  the  meeting. 
We  received  Mr.  Weisser's  message  too  late,  however,  to  have 
the  corrections  made  on  the  sample  calculation  sheet.  The 
paper  is  now  open  for  discussion. 

Mr.  O.  B.  Evans  (Philadelphia) :  The  change  from  the  ex- 
cellent gas  oils  of  the  past  to  those  of  indifferent  character  of 
the  present  seems  to  have  been  a  rapid  one.  With  the  in- 
creasing demand  for  motor  oils,  it  is  not  at  all  improbable  that 
in  the  very  near  future  a  much  higher  percentage  of  the  crude 
oil  will  be  converted  into  this  more  valuable  product  than  at 
present.  There  will  remain  for  the  gas  industry  then  only 
such  residues  as  cannot  be  otherwise  utilized. 

It  is  unfortunate  that  we  do  not  know  more  regarding  the 
phenomena  of  oil  cracking  in  a  water-gas  machine.  Oils  are 
still  purchased  upon  distillation  specifications  which  give  only 
the  roughest  idea  of  their  value.  Only  recently  have  we  been 
able  to  tell  the  oil  refiner  even  approximately  the  kind  of  oil 
best  suited  to  our  needs,  and  the  relative  value  to  us  of  the 
various  products  which  he  may  have  to  offer  is  only  known 
after  actual  trial.  Unquestionably,  the  oil  which  we  will  be 
compelled  to  use  in  the  future  will,  according  to  our  present 
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standard,  become  poorer  each  year,  and  if  we  are  to  main- 
tain our  present  efficiencies  we  must  make  a  more  scientific 
study  of  our  raw  materials. 

It  is  gratifying  to  discover  that  a  number  of  gas  companies 
have  already  installed  laboratory  water  gas  sets.  In  skilled 
hands  these  miniature  sets  are  so  absolutely  imder  control,  and 
respond  to  changes  in  operation  so  much  more  readily  than 
do  even  small  size  commercial  apparatus,  that  it  seems  un- 
fortunate that  we  have  waited  so  long  before  availing  our- 
selves of  their  usefulness. 

Mr.  Weisser  is  the  first  to  present  to  the  Institute  the  re- 
sult of  experimentation  upon  small  apparatus,  and  it  is  to  be 
hoped  that  his  excellent  paper  will  so  stimulate  interest  in 
this  line  of  work  that  we  may  expect  similar  contributions 
each  year. 

Somewhat  over  three  years  ago  the  company  with  which  I 
am  connected  installed  a  combination  gas  and  electrically- 
heated  laboratory  set  for  a  comprehensive  study  of  gas  oils. 
During  this  time  we  have  altogether  experimented  upon  some- 
what over  60  oils  from  various  fields,  running  from  a  Penn- 
sylvania Northern  oil  to  a  Mexican  asphaltic  base  oil.  Eight 
of  these  oils,  which  varied  in  candles  per  gallon  produced  from 
between  ij4  to  6j^,  were  simultaneously  run  on  the  laboratory 
set  and  upon  the  6-foot  experimental  carbureted  water  gas  set, 
and  it  was  found  that  there  was  a  definite  relation  between  the 
results  obtained  on  the  two  pieces  of  apparatus.  We  have 
therefore  felt  that  from  the  results  on  the  laboratory  set  we 
could  predict  within  very  narrow  limits  the  results  to  be  ex- 
pected in  commercial  operation. 

Mr.  Weisser  states  that  the  quantity  of  carbon  found  in  the 
cracking  of  oil  is  independent  of  the  temperature  and  depends 
upon  the  quantity  of  asphaltic  hydrocarbons  present.  He  then 
calculates  that  an  oil  which  upon  cracking  forms  more  than  20 
per  cent,  of  carbon  cannot  be  used  in  a  water  gas  set.  By 
deduction  from  chart  5,  therefore,  any  oil  containing  more  than 
about  12  per  cent,  of  asphaltic  material  would  be  unfit  for  use. 

I  agiee  with  part  of  this  statement  and  would  hesitate  to 
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use  an  oil  which  formed  over  lo  per  cent,  of  carbon.  If  Mr. 
Weisser  had  been  able  to  run  his  apparatus  for  a  sufficient 
length  of  time  to  produce  an  appreciable  quantity  of  carbon,  I 
think  he  would  find  that  the  amount  actually  made  was  directly 
dependent  upon  the  heats  carried,  and  that  for  a  given  tempera- 
ture was  almost  in  proportion  to  the  quantity  of  coke  residue 
by  a  laboratory  distillation  of  the  oil. 

Mr.  Weisser  also  intimates  that  the  material  soluble  in  sul- 
phuric acid  is  asphaltic,  and  that  which  is  insoluble  is  pataffine. 
I  am  not  sure  this  is  strictly  the  case.  However,  we  have  for 
several  years  used  successfully  an  oil  containing  56  per  cent, 
of  paraffines  and  which,  therefore,  according  to  Mr.  Weisser's 
assumption,  should  presumably  contain  44  per  cent,  of  as- 
phaltic. With  this  oil  we  have  obtained  a  candle  efficiency  of 
nearly  6  candles  per  gallon  and  a  heat  transfer  to  the  gas  of 
9S,ooo  B.  t.  u.  per  gallon. 

In  connection  with  the  results  given  by  Mr.  Weisser,  it  may 
be  interesting  to  quote  some  figures  obtained  on  our  miniature 
set. 

In  general,  a  gallon  of  oil  contains  approximately  135,000 
B.  t.  u.  In  a  number  of  oils  ranging  from  a  paraffine  base 
Northern,  which  according  to  Mr.  Weisser's  analysis  would 
contain  (as  nearly  as  can  be  estimated)  about  10  per  cent,  of 
material  soluble  in  sulphuric  acid,  to  an  asphaltic  base  oil  con- 
taining, on  the  same  basis,  51  per  cent,  of  soluble  material, 
the  quantity  of  heat  given  up  to  the  gas  per  gallon  varied  from 
90,000  B.  t.  u.  to  110,000  B.  t.  u.  per  gallon,  representing  a 
heat  transfer  efficiency  of  from  67  to  80  per  cent.  The  quan- 
tity of  oil  gas  produced  per  gallon  of  oil  will  increase  with 
the  fixing  temperature,  and  at  the  most  efficient  temperature 
will  vary  with  different  oils  from  about  45  to  65  cubic  feet  per 
gallon,  of  which,  roughly,  50  per  cent,  are  fixed  gases  of  the 
paraffine  series,  and  the  remainder  classed  as  illuminants. 
The  Bureau  of  Mines  has  made  some  very  careful  analyses 
of  New  York  City  gas  and  of  carbureted  water  gas  from 
Pittsburgh,  and  has  shown  that  these  illuminants  contain  about 
80  per  cent,  of  ethylene  and  propylene.    It  is  hard  to  believe. 
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however,  that  these  figures  represent  the  composition  of  illu- 
minants  of  ordinary  carbureted  water  gas,  since  by  tar  scrub- 
bing at  low  temperatures  it  is  possible  to  reduce  a  26  candle- 
power  water  gas  to  6  candle-power,  and  its  heating  value  from 
670  to  580  B.  t.  u.  This  excessive  reduction  in  candle-power 
and  comparatively  slight  reduction  in  heating  value,  wotild 
seem  to  indicate  clearly  that  most  of  the  illuminating  value  of 
a  gas  comes  from  the  vapors  contained  in  it  and  not  from  the 
fixed  gases. 

While  we  recognize  that  there  is  no  definite  relation  between 
the  candle-power  of  a  gas  and  its  heating  value,  nevertheless, 
in  general  it  has  been  found  that  of  two  oils,  that  giving  the 
higher  candles  per  gallon  will  give  the  higher  heating  value. 
For  example,  a  Northern  oil,  on  a  4-gallon  per  thousand  basis 
giving  a  candle  efficiency  of  6.50,  will  transfer  110,000  B.  t.  u. 
per  gallon  of  oil  to  the  gas,  yield  60  feet  of  oil  gas  per  gallon, 
and  produce  a  carbureted  gas  of  665  B.  t.  u.  per  cubic  foot.  A 
Southern  oil,  on  the  same  basis,  gives  4.00  candles  per  gallon, 
will  transfer  to  the  gas  90,000  B.  t.  u.  per  gallon  of  oil,  yield 
47  cubic  feet  of  oil  gas,  and  produce  a  carbureted  gis  of  585 
B.  t.  u.  per  cubic  foot.  In  other  words,  while  the  candles  per 
gallon  obtained  from  the  two  oils  will  vary  more  than  60  .per 
cent.,  the  heating  value  of  the  finished  gas  will  only  vary  about 
14  per  cent. 

The  requirements  of  an  oil  for  gas  making  purposes  differ 
somewhat,  depending  upon  whether  the  gas  is  made  to  a  cal- 
orific standard  or  to  a  candle-power  standard.  While  fortu- 
nately the  candle-power  standard  is  obsolescent,  nevertheless 
there  is  still  so  much  gas  manufactured  according  to  a  candle- 
power  standard  that  candle-power  may  not  be  entirely  ignored. 

Most  gas  oils  contain  the  same  complex  series  of  hydro- 
carbons, but  in  varying"  proportions.  They  may  be  roughly 
divided  into  a  saturated  series  represented  by  the  paraffines, 
and  an  unsaturated  series  represented  by  the  aromatics.  In 
the  presence  of  blue  gas  and  under  the  action  of  heat  the 
saturated  series  decompose  into  other  members  of  the  same  or 
allied  series,  such  as  the  aromatics,  and  tend  to  form  the  tars. 
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It  is  conceivable  that  two  oils  might  produce  the  same  quan- 
tity of  aromatic  vapors,  the  amount  retained  in  the  gas,  how- 
ever, might  be  very  different  because  of  the  greater  quantity 
of  tars  produced  in  the  one  case  than  in  the  other  and  the 
higher  absorption  of  vapors  by  these  tars.  Most  of  the  heat- 
ing value  obtained  from  oil  gas  comes  from  the  fixed  gases, 
while  most  of  the  illuminating  value  comes  from  the  vapors. 
It  is  evident,  therefore,  that  if  we  want  to  make  a  high  heating 
value  gas  we  endeavor  to  make  as  much  of  the  fixed  gas  as 
possible,  and  if,  on  the  other  hand,  we  desire  a  high  candle- 
power  gas,  we  wish  to  retain  in  the  gas  the  greatest  quantity 
of  the  vapors. 

Throughout  our  entire  gas  manufacturing  system  of  mains, 
condensers,  etc.,  the  vapor  in  the  gas  is  to  a  greater  or  less 
extent  in  contact  with  its  liquid  condensate.  If  the  vapor 
pressure  of  the  liquid  condensate  is  greater  than  that  of  the 
vapor  in  the  gas,  the  gas  will  pick  up  the  liquid  until  the 
vapor  pressures  of  the  two  are  equal.  The  converse  will  take 
place  if  the  vapor  pressure  of  the  liquid  is  less  than  that  of 
the  vapor. 

The  quantity  of  vapor  that  can  be  retained  in  the  gas  de- 
pends, therefore,  somewhat  upon  the  method  of  condensation, 
and  upon  the  quantity  and  character  of  the  tar  made. 

All  of  us  probably  have  been  confronted  by  unexplainable 
variations  in  oil  results  from  day  to  day.  It  is  very  likely  that 
in  many  such  cases  the  character  of  the  gas  made  in  the  ap- 
paratus was  identical,  but  because  of  variations  in  treatment 
after  leaving  the  apparatus,  such  as  differences  in  condensing 
temperature,  rate  of  flow,  quantity  of  drip  in  the  main,  etc., 
the  amount  of  light  giving  vapors  retained  may  vary  materially. 
In  many  works  the  ultimate  effect  of  a  change  in  gas  oil  or 
operating  conditions,  using  the  same  t)il,  may  not  be  felt  for 
several  weeks ;  this,  of  course,  is  due  entirely  to  the  necessity 
for  saturating  the  system  and  bringing  all  materials  into  equi- 
librium. Probably  many  beneficial  changes  in  operation  have 
been  discarded  from  the  mere  fact  that  after  such  changes 
were  put  into  operation  the  efficiency  of  the  apparatus  imme- 
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diately  dropped  off.  Had  such  method  of  operating  been  con- 
tinued for  a  sufficient  length  of  time,  it  is  easily  conceivable 
that  after  equilibrium  had  been  attained  the  operating  results 
would  have  been  materially  benefitted. 

What  is  true  on  a  large  set  is  true  to  the  same  extent  on  a 
laboratory  set.  Since  the  time  necessary  for  establishing 
equilibrium  conditions  is  probably  dependent  upon  the  relation 
between  the  quantity  of  gas  made  and  the  size  of  the  apparatus 
(mains,  condensers,  meters,  holders,  purifiers,  etc.),  and  in 
general  the  size  of  the  apparatus  in  a  laboratory  set  is  much 
greater  in  proportion  to  the  quantity  of  gases  made  than  it  is 
on  a  commercial  set,  we  would  hardly  expect  to  obtain  con- 
ditions of  equilibrium  on  a  small  set  any  quicker  than  we 
would  on  a  conmiercial  set.  The  one  reason,  however,  why 
we  are  able  to  obtain  quicker  results  on  a  laboratory  set  is  the 
ease  with  which  we  are  enabled  to  control  our  conditions; 
nevertheless  I  firmly  believe  that  it  is  impossible  so  to  design 
a  laboratory  set  which  will  give  accurate  results  inside  of  lo 
hours.  It  has  been  our  practice  to  continue  each  test  for 
about  14  hours,  from  4  to  6  of  which  are  required  to  produce 
equilibrium  after  the  set  has  been  brought  up  to  operating  con- 
ditions. The  remaining  time  is  given  up  to  the  securing  of  a 
satisfactory  series  of  average  readings. 

In  conclusion,  I  cannot  emphasize  too  strongly  the  beneficial 
results  that  can  be  obtained  by  the  proper  use  of  a  laboratory 
size  set,  not  only  for  research  on  oils  but  for  determining  the 
probable  behavior  of  an  oil  from  a  small  size  sample.  I  do 
not  want  you  to  leave  here,  however,  with  the  idea  that  it  is  a 
very  simple  matter  to  stick  up  a  2-inch  pipe  and  heat  it,  feed 
it  with  blue  gas  and  oil,  and  expect  to  get  results.  I  believe 
this  work  has  to  be  done  by  trained  men  after  considerable  ex- 
perience, the  design  of  the  installation,  and  particularly  of  the 
scrubbing  apparatus,  must  be  very  carefully  thought  out,  the 
obtaining  of  results  is  not  a  matter  of  minutes,  but  of  hours, 
and  any  attempt  to  shorten  the  length  of  the  test  is  very  likely 
to  result  disastrously. 
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Mr.  R.  C.  Downing  (Chicago)  :  This  paper  has  been  of 
much  interest  to  me,  since  I  have  been  engaged  in  similar  lines 
of  work  for  the  last  two  years  in  the  Peoples  Gas  Light  and 
Coke  Company  laboratories  here  in  Chicago.  The  cracking 
test,  as  described,  is  in  my  opinion  the  most  reliable  means  of 
determining  the  value  of  gas  oils  for  use  in  water  gas  manu- 
facture. 

And  in  connection  with  what  Mr.  Evans  said,  I  have  been 
noticing  also  the  way  in  which  the  cracking  test  has  compared 
with  the  oil  as  used  in  the  machine,  and  the  results  have  agreed 
very  closely,  within  less  than  5  per  cent,  almost  at  all  times. 

Enormous  and  constantly  increasing  demands  for  gasoline 
have  resulted  in  great  changes  and  developments  in  the  oil 
refining  business.  New  processes  have  been  put  into  opera- 
tion, all  of  which  have  the  objective  of  increasing  the  produc- 
tion of  gasoline.  Chief  among  these  are  the  Burton  pressure 
still  and  the  aluminum  chloride  treatment  of  Mr.  McAflEee. 
Either  one  results  in  a  much  greater  yield  of  gasoline  from  the 
crude  oil,  at  the  expense  of  what  was  formerly  the  gas  oil 
fraction.  While  all  gas  oils  have  not  deteriorated,  a  decrease 
in  the  quality  or  illuminating  value  of  same  has  been  noted 
during  the  last  two  years  which  has  amounted  to  15  per  cent. 
Going  back  10  years  or  more  the  quality  has  decreased  as 
much  as  25  per  cent.,  while  the  price  has  at  least  doubled. 
These  facts  speak  for  themselves  and  illustrate  the  necessity 
for  the  gas  manufacturer  knowing  what  kind  of  oil  he  is  buy- 
ing before  it  is  actually  used  in  machines. 

I  would  like  to  ask  Mr.  Weisser  just  what  kind  of  oils  these 
were  that  he  has  tested.  I  mean  the  field  from  which  they 
were  obtained.  The  gravities  are  40°,  38°,  30^  and  27°  Baume, 
respectively.  In  my  estimation  such  oils  should  give  good 
results  in  a  gas  machine.  Oils  with  as  low  a  gravity  as  27 
have  yielded  excellent  results  in  practice,  their  only  drawback 
being  that  they  produce  more  carbon  in  the  checkerbricks. 
However,  with  many  companies  the  cost  of  oil  amounts  from 
one-half  to  three-quarters  of  the  total  manufacturing  cost. 
This  being  the  case,  it  is  cheaper  to  use  an  oil  which  produces 
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carbon  and  still  gives  good  results,  since  labor  is  cheaper  than 
oil. 

Mr.  Weisser  has  stated  that  an  oil  with  more  than  20  to  25 
per  cent,  of  unsaturated  compounds  will  cause  trouble.  I  am 
inclined  to  think  his  estimate  is  a  trifle  low.  I  would  like  to 
inquire  if  he  has  based  his  conclusions  on  the  results  of  the 
laboratory  cracking  tests,  or  from  the  actual  behavior  of  the 
oil  in  gas  machines.  The  percentages  of  carbon  given  in  the 
paper  are  about  10  per  cent,  higher  than  those  obtained  in  the 
Peoples  Gas  Light  &  Coke  Company  laboratory.  This  is,  no 
doubt,  due  to  the  fact  that  Mr.  Weisser  has  calculated  his 
specific  gravities,  while  we  obtained  them  with  the  Schillings 
apparatus.  If  he  has  assumed  the  illuminants  to  be  ethylene, 
which  I  presume  he  has,  from  an  examination  of  his  calcula- 
tions, the  amount  of  gas  made  will  be  low  and  the  carbon  high. 
The  actual  specific  gravity  of  the  illuminants  of  carbureted 
water  gas  is  much  nearer  to  that  of  propylene.  Furthermore, 
the  specific  gravity  of  the  illuminants  changes  considerably  be- 
tween the  temperatures  1,300°  and  1,500°  F. 

Another  factor  which  contributes  to  rather  inconsistent  re- 
sults if  not  considered,  is  the  time  of  contact  of  the  oil  vapors 
in  the  machine.  Most  gas  machines  are  designed  so  that  the 
time  of  contact  of  the  gas  in  the  checkerbrick  is  from  2  to 
4  seconds.  Mr.  Weisser  has  operated  his  experimental  machine 
so  that  the  time  of  contact  has  averaged  15  seconds,  with  a 
minimum  of  8  and  a  maximum  of  23  seconds.  I  believe  more 
reliance  could  be  placed  on  his  results  had  he  sought  to  main- 
tain a  constant  time  of  contact  for  all  readings,  and  reduced 
that  time  to  approximately  4  seconds. 

An  examination  of  the  data  sheet  will  show  that  the  author 
has  neglected  to  consider  the  effect  of  concentration.  The  oil 
in-put  (used)  varies  from  3  to  6  gallons  per  thousand.  This 
will  alter  the  amount  of  tar  and  carbon  obtained  to  the  extent 
of  a  few  per  cent. 

The  high  amount  of  carbon  dioxide  in  the  blue  gas  used  will 
also  have  a  tendency  to  produce  more  carbon.     The  wide 
16 
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differences  in  the  analysis  of  the  various  samples  used  will 
again  contribute  to  variations  in  results. 

It  is  rather  disappointing  that  no  definite  conclusions  were 
arrived  at  concerning  naphthalene  formation.  It  has  occurred 
to  me  that  the  relation  between  asphaltic  compounds  and  naph- 
thalene may  exist,  but  was  perhaps  obscured  by  a  disregard  of 
the  time  and  concentration  factors  mentioned.  One  is  rather 
surprised  that  the  naphthalene  produced  does  not  increase  at 
higher  temperatures.  This  appears  contrary  to  all  previous 
experience. 

A  point  to  be  cleared  up  in  connection  with  the  production 
of  naphthalene  is  the  relation  between  such  production  and 
the  percentage  of  aromatic  compounds  present.  All  authorities 
agree  that  the  steps  in  the  thermal  decomposition  of  an  oil 
proceed  from  higher  paraffines  to  lower  paraffines — olefins, 
acetylene,  benzene  and  homologues,  diphenyl,  naphthalene,  an- 
thracene, carbon  and  gas.  It  is,  therefore,  reasonable  to  believe 
that  a  larger  percentage  of  any  aromatic  compounds  in  an  oil 
will  lead  to  the  production  of  more  naphthalene. 

The  question  also  has  arisen  in  my  mind  as  to  why  the  cal- 
culated B.  t.  u.  of  the  finished  gas  was  used  in  computing  the 
B  t.  u.  per  gallon,  instead  of  the  calorimeter  value.  On  the 
whole  the  B.  t.  u.  per  gallon  result  as  obtained  by  the  cracking 
test  is  very  reliable  and  for  all  around  purposes  gives  the  most 
information  of  value  concerning  the  oils.  It  is  my  belief  that 
the  B.  t.  u.  per  gallon  of  oil  No.  4,  containing  98  per  cent,  of 
paraffine  compounds,  is  not  as  great  as  has  been  stated  in  the 
paper ;  that  is,  when  figured  correctly,  because  this  oil  was  run 
with  a  much  lower  oil  rate  per  thousand. 

My  own  conclusions  regarding  gas  oils  have  been  that  there 
is  no  definite  relation  existing  between  the  percentage  of  unsat- 
urated compounds  and  the  gas  making  value.  The  opinion  I 
hold  is  that  either  more  tar  or  carbon  will  be  formed  as  the 
unsaturated  compounds  increase,  but  I  have  not  as  yet  made 
a  sufficient  study  of  this  phase  of  the  question  to  set  a  limit 
on  the  amount  of  unsaturated  compounds  permissible  in  oils 
for  use  in  manufacturing  carbureted  water  gas. 
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I  trust  that  Mr.  Weisser  will  not  be  discouraged  by  the  few 
criticisms  I  have  made  of  his  paper.  I  realize  the  difficulties 
he  has  labored  under.  On  the  whole  I  believe  that  his  work 
has  been  a  development  in  the  control  of  water  gas  manufac- 
ture and  it  would  be  advantageous  for  more  chemists  to  devote 
their  attention  to  this  line. 

Regarding  what  Mr.  Evans  has  said  concerning  the  equi- 
librium conditions  which  he  failed  to  reach  in  his  apparatus  in 
our  machine  in  the  laboratory,  the  machine  can  be  started  in 
the  morning  and  inside  of  2  hours  it  is  up  to  the  tempera- 
ture to  operate,  and  we  find  no  difficulty  in  getting  equilibrium 
conditions.  The  first  cubic  foot  of  gas  we  make  is  just  as 
good  as  the  last  three  or  four.  Furthermore,  we  have  used 
the  cotton  scrubber.  I  understand  that  Mr.  Evans  is  using  a 
much  bulkier  scrubber  than  we  are  using,  which  contains 
sand  and  is  cooled  to  350°  F.,  and  I  believe  he  scrubs  the  gas 
more  thoroughly.  That  may  have  something  to  do  with  the 
trouble  that  he  has  in  getting  equilibrium  conditions. 

Mr.  J.  W.  Batten:  Mr.  Chairman,  Mr.  Worthing,  our 
chemist,  has  prepared  a  discussion  of  this  paper,  which  I  will 
present. 

Mr.  Leigh  E.  Worthing  (Detroit)  (Written  discussion 
communicated)  :  Mr.  Weisser's  paper  is  a  valuable  contribu- 
tion to  the  technology  of  a  process  that  is  too  little  under- 
stood. It  is  only  through  efforts  like  his  that  the  manufacture 
of  water  gas  will  be  put  upon  a  scientific  basis.  Especial 
credit  should  be  given  him  from  the  industry  with  which  he  has 
compiled  an  immense  amount  of  data  from  these  tests. 

I  would  like,  however,  to  ask  Mr.  Weisser  what  he  means 
by  asphalt  basic  oils.  The  test  by  >yhich  he  determines  the 
amount  of  asphalt  basic  oil  present  is  also  a  test  for  unsatu- 
rated compounds.  Slop-tank  oil,  which  is  what  the  unfor- 
tunate water-gas  maker  gets  nowadays,  consists  largely  of  oils 
which  have  undergone  some  kind  of  cracking  process.  It 
contains  an  appreciable  amount  of  unsaturated  compounds. 
Tests  on  our  oil  show  15  per  cent,  or  more  of  these.    Do  these 
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unsaturated  compounds  have  the  same  influence  on  the  gas 
making  qualities  of  the  oil  that  asphalt  basic  oil  does? 

Mr.  Weisser  concludes  from  12  tests  that  the  tempera- 
ture of  the  carburetor  has  no  effect  upon  the  amount  of  oil 
going  to  carbon.  Mr.  Weisser  will  have  to  adduce  more  proof 
than  he  has  so  far  brought  forward  to  convince  the  average 
water  gas  superintendent  that  the  formation  of  carbon  and 
naphthalene  are  not  in  some  degree  functions  of  the  tempera- 
ture. 

From  a  few  experiments  with  somewhat  similar  apparatus, 
we  have  come  to  the  conclusion  that  it  is  hopeless  to  get  con- 
cordant results  on  tar,  condensate,  and  carbon.  The  difficul- 
ties in  the  way  of  making  a  separation  of  tar,  condensate,  and 
carbon  are  so  great  that  the  necessary  errors  are  larger  than 
the  diflerences  due  to  temperature,  or  quality  of  oil.  This  in 
spite  of  the  fact  that  we  used  100  cubic  centimeters  of  oil 
against  Mr.  Weisser's  maximum  of  49. 

I  have  read  only  an  abstract  of  the  paper  by  Mr.  Downing, 
which  Mr.  Weisser  mentions.  It  would  seem,  however,  that 
the  method  of  cracking  oil  in  an  atmosphere  of  blue  gas  is 
novel,  and  possibly  an  advance  on  Mr.  Downing's  method. 
Some  experiments  should  be  undertaken  to  determine  the  ef- 
fect of  this,  as  compared  with  the  method  used  by  Mr.  Down- 
ing, and  to  determine  whether  the  results  obtained  are  valu- 
able enough  to  compensate  for  the  complication  of  the  appara- 
tus. One  outstanding  feature  of  Mr.  Weisser's  results  is  his 
low  gas  yield,  as  compared  with  that  obtained  by  Mr.  Down- 
ing. For  all  classes  of  oil,  his  yield*  at  1,400°  F.  is  40.2,  as 
against  an  average  of  66.0 — taken  from  the  curve  included  in 
the  abstract  of  Mr.  Downing's  paper  published  in  the  Gas 
Record,  Vol.  IX,  No.  6,  page  218.  The  effect  of  an  atmos- 
phere of  methane  oh  the  production  of  oil  gas  was  discussed 
some  time  ago  by  Mr.  Jones,  in  a  paper  read  before  the 
Pacific  Coast  Gas  Association.  This  effect  was  distinctly  favor- 
able. It  would  seem,  in  this  connection,  that  in  order  to  get 
concordant  results  with  this   method,   the  oil  per  thousand 
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should  be  kept  within  reasonably  narrow  limits.    In  Mr.  Weis- 
ser's  tests  it  varies  from  2.77  to  5.74. 

Mr.  Weisser  seems  to  conclude  that  the  limiting  condition 
in  the  use  of  any  gas  oil  is  the  amount  of  carbon  which  can 
be  taken  care  of  by  the  carburetor  blast.  Of  course,  there  is 
no  limit,  other  than  a  practical  one,  on  the  amount  of  oil  going 
to  carbon  which  can  be  taken  care  of  in  the  water  gas  machine. 
The  factor  which  will  determine  the  use  of  any  oil  is  its 
B.  t.  u.  efficiency,  divided  by  the  price  per  gallon.  If  an  oil 
has  a  60  per  cent,  efficiency  and  costs  4  cents  per  gallon,  and 
another  oil  has  70  per  cent,  efficiency  and  costs  5  cents  per 
gallon,  we  are  going  to  use  the  4-cent  oil. 

Mr.  a.  E.  Forstall  :  Mr.  Chairman,  Mr.  Evans  left  one 
point  uncertain  in  his  remarks.  He  gave  the  amount  of  heat 
transferred  to  the  gas  from  the  oil  as  varying  from  90,000  to 
110,000  B.  t.  u.  per  gallon,  and  then  he  went  on  to  say  that 
the  amoimt  of  heat  increased  with  the  amount  of  fixed  gas, 
but  he  did  not  say  whether  he  was  working  for  calorific  value 
or  for  candle-power  when  he  obtained  these  results. 

Mr.  O.  B.  Evans  (Philadelphia) :  Our  method  of  deter- 
mining the  value  of  a  gas  oil  is  to  subject  a  sample  of  this  oil 
to  various  fixing  temperatures,  and  to  determine  separately  the 
candle-power  and  calorific  results  obtained  at  each  individual 
temperature.  In  general,  the  experiments  are  made  at  four 
different  temperatures  75°  apart.  The  rate  of  oil  admission, 
the  character  of  the  blue  gas,  and  the  quantity  of  gas  flowing 
through  the  apparatus  is  maintained  constant  throughout  the 
various  tests,  so  that  the  difference  in  results  obtained  is  due 
entirely  to  a  variation  in  the  fixing  temperature.  The  figures 
previously  quoted  are  the  best  obtainable  upon  the  different 
oils  when  tested  in  this  manner. 

Mr.  L.  S.  Williams  (Harrisburg,  Pa.)  :  I  would  like  to 
ask  if  in  making  these  tests  it  would  make  any  material  differ- 
ence if  water  and  coal  gas  would  be  used  instead  of  blue  gas 
to  sweep  the  oil  gas  out  of  the  carburetor?  And  also  if  there 
is  any  basis  of  figuring  oil  efficiency  on  a  B.  t.  u.  basis? 
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Mr.  R.  G.  GMSWOI.D  (New  York):  This  subject  of  the 
study  of  oils  for  water  gas  making,  deserves  a  good  deal  of 
attention. 

In  looking  over  Mr.  Weisser's  paper,  one  notes  that  there 
was  no  water  vapor  present  during  the  cracking  of  his  oils. 
I  believe  that  if  water  vapor  had  been  used  the  conditions 
would  have  approached  more  nearly  the  conditions  which  ob- 
tain in  a  water  gas  machine.  It  is  well  known  that  with  the 
most  careful  control  some  water  vapor  passes  through  the 
fuel  bed  without  decomposition,  and  this  water  vapor  would 
naturally  have  at  least  some  effect  on  any  carbon  previously 
deposited  or  in  the  state  of  being  deposited  from  decomposi- 
tion of  the  oil. 

It  is  true  that  the  effect  of  water  vapor  is  eliminated  from 
all  of  the  oils  Mr.  Weisser  tested,  but  this  does  not  necessarily 
mean  that  the  effect  of  water  vapor  would  be  the  same  in  each 
case.  I  personally  believe  that  Mr.  Weisser's  most  serious 
mistake  was  in  not  adding  a  little  water  vapor.  On  the  other 
hand,  his  analysis  shows  very  painstaking  effort  and  he  de- 
serves credit  for  it. 

Th^  Chairman  :  Mr.  Weisser,  will  you  conclude  the  dis- 
cussion, please? 

Mr.  F.  L.  Weisskr  (San  Antonio,  Tex.)  :  The  kind  of  gas 
oil  that  was  used  in  these  experiments  was  mostly  Texas  oil. 
Some  of  it  was  Oklahoma  oil.  I  do  not  know  whether  any 
of  the  Texas  or  Oklahoma  gas  oils  are  used  to  any  extent  in 
this  part  of  the  country  for  gas  making.  At  any  rate  it  has 
been  our  experience  with  some  of  these  Texas  oils  that  the  car- 
buretor begins  to  stop  up  very  rapidly.  So  far  as  the  acid  test 
goes,  in  order  to  determine  the  amount  of  asphaltum  present, 
these  are  not  absolutely  reliable ;  however,  so  far  as  compara- 
tive values  go  it  is  reasonable  to  assume  that  the  asphaltum  will 
behave  alike  in  all  cases,  and  therefore  it  will  serve  as  a  means 
of  comparing  one  oil  with  another.  It  has  been  our  experience 
that  whenever  the  gas  oil  contains  more  than  25  per  cent,  of 
asphalt  basic  oil  it  will  carbonize  very  rapidly  in  the  checker- 
brick.    The  effect  of  which  will  yery  often  be  noticed  after  the 
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machine  has  been  in  operation  for  350  to  400  hours.  We  have 
had  machines  in  operation  until  the  carburetor  was  almost 
completely  stopped  up  and  then  we  have  had  as  much  as 
500  hours  of  operation. 

As  far  as  the  production  of  naphthalene  is  concerned  it  must 
not  be  understood  that  this  has  no  bearing"  on  the  temperature. 
The  conditions  are  such  that  when  gas  oil  is  used  which  car- 
bonizes very  rapidly  the  carburetor  becomes  unevenly  heated; 
the  temperature  being  too  low  in  some  places  and  too  high  in 
others,  and  for  this  reason  an  excessive  amount  of  naphtha- 
lene will  be  produced  on  account  of  the  local  high  tempera- 
tures. 

By  asphalt  basic  oil  is  meant  that  portion  of  the  oil  which 
combines  with  the  sulphuric  acid. 

Referring  to  the  B.  t.  u.  per  gallon  of  enricher,  I  will  say 
that  by  dividing  the  total  B.  t.  u.  supplied  by  the  oil  gas  per 
cubic  foot  of  finished  gas,  by  the  amount  of  oil  gas  used  per 
cubic  foot  of  finished  gas,  you  will  find  that  the  results  will 
agree  very  closely  with  those  that  have  been  mentioned. 

The  Chairman  :  I  wish  to  thank  Mr.  Weisser  for  his  val- 
uable contribution  and  for  the  great  amount  of  work  which  he 
has  given  to  this  paper.  ♦ 

We  will  now  listen  to  an  illustrated  talk  on  a  coke  oven 
plant. 

Mr.  C.  J.  Ramsburg  (Pittsburgh,  Pa.)  :  When  we  were 
asked  to  get  up  a  paper  connected  with  the  by-product  coke- 
oven  industry  and  its  relation  to  the  gas  business,  we  went  over 
a  good  many  subjects  that  we  might  put  into  this  paper,  but  it 
seemed  to  me  that  the  bulk  of  the  men  in  the  gas  business  had 
never  had  an  opportunity  to  see  a  by-product  coke  gas  plant, 
and  that  the  best  thing  we  could  get  up  would  be  a  moving  pic- 
ture of  a  modern  plant,  and  so  I  shall  ask  you  all  to  come  along 
with  us  and  take  a  look  at  one,  so  I  beg  your  indulgence  in  re- 
gard to  both  the  picture  and  myself. 

A  moving  picture  trip  to  the  coke  oven  gas  plant  of  the 
Laclede  Gas  Light  Company,  St.  Louis,  Mo.,  was  then  taken, 
personally  conducted  by  Mr.  Ramsburg. 
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This  Chairman  :  Mr.  Ramsburg,  we  are  very  much  in- 
debted to  you  for  your  very  interesting  and  entertaining  lec- 
ture. ; 

Gentlemen,  we  have  two  more  paper's  and  we  will  take  those 
up  to-morrow  morning.  One,  the  report  of  the  Committee  on 
Standard  Tests,  is  quite  an  important  one,  and  I  hope  that 
everybody  will  he  here.  It  has  been  referred  to  a  great  many 
times  to-day,  particularly  in  the  carbonization  report.  We 
will  now  adjourn  until  9.30  to-morrow  morning. 

Thereupon  the  meeting  was  adjourned  until  9.30  o'clock  a. 
M.,  Wednesday,  October  18,  1916. 
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ACCOUNTING  SECnON. 

First  Settion,  Tuesday  2:30  P.  M.,  October  17. 

Mr.  J.  P.  Crowi^ey,  Vice-President,  Chairman. 
Mr.  HjSnry  Harman^  Secretary. 

The  Chairman  :    The  meeting  will  please  come  to  order. 

It  gives  me  great  pleasure  to  welcome  you  to  the  opening 
session  of  the  Accounting  Section. 

Before  proceeding  with  the  work  arranged  for  our  consid- 
eration, I  desire  to  acknowledge  with  thanks  and  to  express 
my  appreciation  of  the  hearty  support  and  cordial  co-operation 
given  me  by  our  President,  the  officers  of  the  Institute  and  the 
Chairman  and  members  of  the  Technical  Committee  in  pro- 
moting the  work  of  the  Accounting  Section. 

Acknowledgement  is  also  made  to  those  who  have  contrib- 
uted so  generously  of  their  time  in  the  preparation  of  papers 
and  written  discussions  for  our  program.  We  also  desire, 
to  extend  our  thanks  to  the  Chairman  and  members  of  the 
Committee  on  Arrangements  for  providing  for  our  comfort 
and  convenience  while  attending  the  sessions. 

The  papers  presented  for  your  consideration  are  contributed 
by  capable  authors  and  cover  practical  subjects  that  should 
interest  all  of  our  companies.  In  submitting  our  program  I 
am  confident  you  will  be  convinced  that  our  sessions  merit  a 
large  attendance  and  that  you  will  feel  amply  repaid  for  the 
time  spent  at  our  meetings.  I,  therefore,  extend  to  all  a  most 
cordial  invitation  to  attend  all  of  our  sessions.  Your  presence 
and  participation  in  the  proceedings  will  be  an  evidence  to 
those  who  have  contributed  to  our  program  that  their  efforts 
have  resulted  in  mutual  benefit  and  will  be  their  recompense 
for  the  valuable  time  spent  on  the  work. 

The  necessity  for  a  good  system  of  imparting  instruction  to 
company  employees,  clearly  defining  the  policy  of  the  manage- 
ment, and  setting  forth  the  proper  procedure  that  should  be 
followed  in  the  performance  of  their  duties  is,  it  occurs  to  me, 
a  subject  of  importance  deserving  of  your  careful  considera- 
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tion.  I  think  we  all  appreciate  that  a  well  instructed  staff  of 
courteous,  painstaking  employees  is  essential  if  we  are  to 
secure  efficiency  in  operation  and  obtain  best  results. 

The  desirability  for  a  progressive  and  workable  credit  system 
for  a  company  that  aims  to  secure  and  to  retain  the  good  will 
of  the  public  and  at  the  same  time  develop  its  business  to  the 
fullest  extent  is  most  important.  The  good  will  of  the  appli- 
cant for  service  should,  therefore,  be  secured  at  the  start  if  we 
are  alert  to  the  necessity  for  acquiring  a  valuable  asset. 

We  have  on  our  program  papers  dealing  with  the  subjects 
referred  to,  also  papers  on  other  important  subjects,  which  I 
commend  to  your  considerate  attention. 

The  spirit  of  co-operation  displayed  by  the  other  Sections 
of  the  Institute  with  the  work  of  the  Accounting  Section  has 
been  most  gratifying.  The  growth  of  our  business  during  the 
past  year  and  the  possibilities  of  future  development  will  bring 
up  new  and  important  problems  that  open  up  a  wide  field 
requiring  our  serious  attention.  I  feel  that  we  have  only  made 
a  start  this  year  and  I  look  for  great  progress  by  our  Section 
during  the  coming  year  under  the  guidance  of  my  successor 
for  whom  I  bespeak  the  same  spirit  of  co-operation  that  I 
have  received.  The  first  paper  on  our  program  is  by  Mr. 
Charles  S.  Ritter,  entitled  "The  Bulletin  System  as  a  Means 
of  Instructing  Employees."  Mr.  Ritter  was  unable  to  be 
present. 

(The  Secretary  read  the  paper,  as  follows:) 

THE  BULLETIN  SYSTEM  AS  A  MEANS  OF 
INSTRUCTING  EMPLOYEES. 

It  probably  is  safe  to  assume  that  others  besides  the  com- 
pany I  represent  have  experienced  difficulty  in  presenting  to 
their  employees  the  policy  of  the  management  and  details  of 
their  business  in  an  effective  maimer.  Whether  there  is  a 
"one  best  way"  or  not  I  do  not  pretend  to  know,  but  the  one 
most  commonly  used  certainly  falls  very  short  of  an  ideal 
solution.    I  refer  to  verbal  instructions  and  the  common  cus- 
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torn  of  placing  a  new  employee  in  a  strange  place  and  allowing 
him  to  just  drift  along  and  pick  up  what  he  can,  somewhat  on 
the  principle  of  "root  hog  or  die." 

The  large  general  meetings  of  employees  presided  over  by 
various  employees  and  heads  of  departments,  who  indulge  in 
the  much  overworked  "pep  talk/'  is  also  an  inefficient  system. 
Such  meetings  do  bring  employees  together  for  a  nice  social 
time  and  thus  foster  loyalty  and  good  feeling  toward  the 
company  and  each  other,  but  it  is  not  the  time  to  press  upon 
their  attention  important  iliatters  relating  to  the  technique  of 
our  business.  At  such  times  the  employee's  attention  is  more 
likely  to  react  on  suggestions  social  than  those  of  a  business 
nature.  There  is  also  the  danger  that  the  speakers  may  be 
misunderstood.  Although  what  they  say  may  be  expressed 
only  as  their  own  opinions,  the  fact  that  they  are  permitted 
by  the  management  to  address  employees  carries  with  it  the 
appearance  of  having  official  sanction. 

These  meetings  and  smaller  departmental  meetings  have 
important  educational  functions,  however,  and  may  be  used 
to  advantage  as  auxiliary  to  any  good  form  of  written  infor- 
mation and  instructions  that  may  be  adopted.  As  the  princi- 
pal means  of  carrying  the  policy  and  details  of  the  gas  busi- 
ness to  employees  they  are  inefficient,  if  not  dangerous. 

Printed  books  of  instructions  are  inadequate  because  some 
of  the  rules  they  contain  usually  become  obsolete  before  the 
ink  with  which  they  are  printed  gets  dry.  We  could  hardly 
afford  to  put  out  a  new  edition  every  time  a  change  in  busi- 
ness practice  is  made.  A  book  of  such  rules  that  could  stand 
any  length  of  time  without  revision  would  be  too  limited  in 
scope  and  too  general  in  character  to  cover  much  of  our 
business. 

Another  serious  objection  to  such  books  is  that  they  are 
almost  never  read.  The  minute  details  of  our  business  cannot 
be  forced  on  employees  in  chunks  that  large  and  when  they 
are  read  it  is  generally  in  a  perfunctory  manner  and  for  want 
of  interest  very  little  of  the  matter  they  contain  is  remem- 
bered. 
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The  employees  of  a  small  company  usually  get  most  of  their 
knowledge  of  the  business  by  personal  contact  with  the  officers 
and  its  heads  of  departments  with  more  or  less  good  results, 
but  as  the  company  grows  and  employees  increase,  personal 
contact  becomes  less  and  less  efficient  imtil  it  almost  disap- 
pears as  an  educating  factor.  The  business  gets  more  com- 
plex, new  departments  spring  up  and  employees  specialize 
more.  When  a  department  is  divided  the  several  branches 
progress  in  diverging  lines  and  become  widely  separated, 
although  their  functions  still  bear  a  relationship  to  each  other 
that  must  be  maintained. 

To  standardize  and  co-ordinate  the  functions  of  depart- 
ments and  the  duties  and  authority  of  employees  so  as  to 
maintain  cohesion  and  prevent  confusion,  duplication  of  effort 
and  work  at  cross  purposes  is  a  big  problem  of  itself.  But 
when  this  is  once  accomplished  we  must  still  find  an  effective 
means  of  perpetuating  the  information  and  instructions 
evolved  and  of  communicating  them  to  all  employees  affected. 

The  psychological  time  to  get  the  attention  of  employees  and 
impress  them  with  such  information  is  when  the  subject  matter 
presented  is  pertinent  to  the  conditions  at  hand ;  that  is,  when 
it  is  "pat."  It  is  the  only  time  to  get  a  good  quality  of  atten- 
tion. They  should  learn  about  "freeze  offs"  in  winter  when 
they  are  having  experience  with  the  trouble.  That  is  the  time 
the  subject  is  given  most  intense  consideration.  It  is  the 
logical  time  at  which  to  standardize  shop  and  office  practice 
and  define  the  proper  attitude  of  the  company  toward  the  con- 
sumers affected.  The  instructions  prepared  then  should 
become  a  matter  of  record  to  be  preserved  in  such  a  form 
that  the  next  time  the  same  trouble  occurs  they  may  be  re-used. 
If  we  have  before  us  a  record  of  the  methods  adopted  at  a 
previous  experience  it  will  take  but  a  short  time  to  "bone  up" 
on  them,  whereas  we  might  have  to  repeat  much  of  the  experi- 
mental work  formerly  done  to  reach  the  same  decision  again. 
Whatever  system  is  used  for  this  purpose  it  must  be  flexible 
toough  so  that  rules  can  be  amended  or  cancelled  on  very 
short  notice. 
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The  bulletin  system  augmented  by  departmental  meetings 
as  used  by  us  seems  to  answer  the  purpose  very  well.  It  was 
evolved  from  several  similar  methods  and  as  a  comprehensive 
system  it  has  been  a  steady  growth  consisting  of  bulletins 
issued  from  time  to  time  as  the  policy  of  the  company  became 
crystallized  and  the  operations  were  standardized  or  revised. 

My  purpose  is  to  describe  the  system  and  give  the  reasons 
for  its  adoption ;  the  bulletins  submitted  are  samples  only  and 
not  intended  as  models  for  any  other  company,  although  any- 
one is  welcome  to  whatever  he  may  get  from  them. 

If  we  should  have  an  epidemic  of  stopped  service  and  house 
pipes,  the  heads  of  departments  affected'  would  get  together 
and  work  out  a  method  for  taking  care  of  it.  The  complaints 
received,  orders  issued,  the  proper  attitude  to  assume  toward 
the  consimiers  affected  and  other  relevant  matters  would  be 
considered  and  a  bulletin  of  instructions  to  employees  and 
departments  affected  would  be  compiled  and  submitted  to  the 
general  manager  for  approval.  If  approved,  a  copy  of  this 
bulletin  would  be  sent  to  the  head  of  each  department,  who 
would  receipt  for  it  by  signing  the  original  copy.  He  would 
pass  his  copy  around  to  each  employee  in  his  department  to 
be  read  and  signed.  The  original  bulletin  containing  the 
receipts  of  heads  of  departments  would  then  be  returned  to 
the  office  from  which  it  was  issued  and  the  one  signed  by  the 
employees  to  the  head  of  the  department  in  which  they  work. 
It  would  then  be  filed  alphabetically  according  to  subject  in  a 
loose  leaf  binder  and  held  in  the  department  for  reference.  It 
might  be  several  years  before  a  similar  epidemic  should  occur 
and  during  which  time  we  may  have  taken  on  many  new 
employees  or  forgotten  much  of  the  detail  of  the  former 
trouble,  but  when  it  does  come  again  we  simply  refer  to  this 
bulletin  and  proceed  accordingly.  If  there  has  been  a  change 
in  the  art  of  handling  the  trouble,  the  bulletin  would  be  revised 
and  redistributed.  If,  when  the  trouble  occurs,  we  were 
obliged  to  again  go  over  all  of  the  detail  used  in  arriving  at 
the  instructions  it  contained  or  if  they  were  not  a  matter  of 
record,  much  valuable  time  would  be  lost  in  getting  started 
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right,  to  say  nothing  about  the  confusion  and  duplication  of 
the  former  work  in  formulating  a  plan  of  attack. 

As  far  as  the  principles  of  the  system  are  concerned,  that 
is  about  all  there  is  to  it.  There  are  a  few  things,  however, 
that  might  be  mentioned  in  connection  with  the  distribution  of 
the  bulletins. 

They  should  be  made  up  on  the  standard  letter  size  paper — 
8j4  XII  inches,  pimched  for  a  loose  leaf  ring  binder  in  which 
they  can  be  filed  alphabetically  by  subjects.  These  binders 
should  be  in  the  hands  of  all  heads  of  departments  and 
bulletins  filed  in  them  as  they  are  issued.  It  is  very  important 
that  they  should  be  easy  to  refer  to.  Much  of  their  success 
depends  on  proper  classification  and  accessibility.  The  em- 
ployees' signature  on  them  will  prevent  the  claim  by  them 
that  they  had  never  received  the  instructions  given. 

The  bulletins  may  be  initiated  by  such  officers  or  heads  of 
departments  as  are  designated  to  do  so,  but  they  should  be 
approved  by  the  general  manager  or  other  executive  officer  in 
every  case.  The  management  is  thus  given  an  opportunity  of 
knowing  whether  the  policy  of  the  company  is  being  carried 
out  correctly  or  not  and  the  employees  will  know  that  the 
instructions  given  have  received  official  sanction. 

The  following  bulletins  were  selected  from  over  270  thai 
have  been  issued  in  the  course  of  ten  years.  They  are  sub- 
mitted only  to  show  the  form  in  which  they  are  gotten  up 
and  the  variety  of  subject  matter  covered.  In  order  to  save 
space  only  the  briefer  ones  were  selected. 


BULLETIN  No.  i.     (Third  Revision,) 

ButLETiNS.  April  2,  19x5. 

Instructions  to  Empwykes. 

Instructions  to  office  employees  and  others  coming  in  contact  with 
the  office  and  the  public  are  given  by  bulletins  issued  from  time  to 
time,  as  required. 

They  are  handed  to  the  heads  of  departments,  who  wUl  require 
employees  under  their  supervision  to  read  and  sign  them,  after  which 
they  will  be  retained  for  reference  until  cancelled  or  amended.  They 
should  be  read  by  employees  whether  directly  affected  by  the  instruc- 
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tions  they  contain  or  not,  so  they  may  become  generally  informed  on 
matters  relating  to  our  business. 

If,  for  any  reason,  the  instructions  -or  rules  contained  therein 
become  obsolete  or  inoperative,  superintendents  and  office  assistants 
shall  notify  the  Secretary  at  once  and  bulletins  will  be  revised  or 
cancelled. 

In  the  absence  of  specific  instructions,  an  employee  not  knowing 
exactly  how  to  proceed  should  refer  the  matter  under  consideration  to 
the  head  of  his  department  or  to  the  next  one  higher  in  authority. 

(Signed)    Chas.  S.  Rittsk, 

Secy,  and  Treas. 
Approved:    V.  F.  Dswby, 

Vice,Pres,  and  Gen.  Mgr, 


BULLETIN  No.  2.     (Third  Revision.) 

Security  por  Gas  Buxs.  March  29,  1915. 

Consumers'  Deposits. 

The  ordinance  under  which  we  operate  provides  that  "All  appli- 
cants not  in  arrears  for  prior  bills,  owning  or  occupying  premises  on 
streets  in  which  gas  mains  are  laid,  shall  be  supplied  with  gas."  It  is 
obvious,  therefore,  that  being  unable  to  choose  our  customers,  we  are 
obliged  to  enact  such  credit  rules  as  will  protect  us  from  loss  caused 
by  misplacing  confidence  in  irresponsible  people. 

New  consumers,  therefore,  who  are  not  property  owners  in  good 
repute  and  whose  responsibility  cannot  at  once  be  determined,  should 
be  required  to  make  a  deposit  large  enough  to  secure  a  three  months' 
gas  bill  or  furnish  the  personal  guarantee  of  some  responsible  person, 
preferably  his  landlord. 

Considerable  tact  will  often  be  necessary  to  convince  some  con- 
sumers that  no  reflection  is  intended  on  their  credit,  but  that  the  deposit 
rule  is  a  necessary  business  rule,  established  after  much  deliberation 
and  a  great  deal  of  experience,  and  one  that  is  generally  recognized 
and  enforced  by  all  Public  Service  Corporations. 

The  question  will  often  be  asked,  "Is  everybody  required  to  make 
a  deposit?"  to  which  you  should  frankly  admit  that  a  deposit  is  not 
required  of  everybody,  but  that  the  option  is  given  consumers  of  fur- 
nishing the  personal  guarantee  of  some  responsible  person.  It  should 
be  explained,  however,  that  we  do  not  ask  landlords  to  guarantee  appli- 
cations, but  simply  say  we  will  accept  such  a  guarantee  in  lieu  of  a 
deposit. 

Our  legal  right  to  require  a  deposit  has  been  fully  determined  by 
the  unanimous  opinion  of  the  Supreme  Court  of  this  State  in  the  case 
of  Williams  vs.  (xas  Company,  reported  in  "No.  52  Michigan."    The 
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text  of  this  decision  is,  in  substance,  that  "A  gas  company  is  fully 
authorized  to  enact,  for  its  own  protection,  such  reasonable  provisions 
and  requirements  for  securing  payments  for  gas  consumed,  as  in  its 
judgment,  seems  necessary.  Such  provisions  may  involve  the  require- 
ment of  a  cash  deposit,  or  other  form  of  security,  the  character  and 
extent  of  which,  within  reasonable  limits,  is  entirely  optional  with  the 
gas  company." 

Applicants  may  often  give  such  satisfactory  account  of  their 
cC'mmercial  standing  and  business  connections  as  to  make  them  an 
entirely  satisfactory  risk ;  they  may  be  known  to  the  order  clerk  taking 
the  application.  In  such  instances  no  security  should  be  required. 
A  memorandum,  however,  should  be  made  in  the  "Remarks"  column  on 
the  application  of  such  business  connections,  and  referred  to  the  Chief 
Order  Clerk,  or  Credit  Department,  for  approval. 

There  are  some  risks  that  are  very  bad.  Particular  care  should 
be  exercised  in  requesting  security  for  saloons,  boarding  houses,  res- 
taurants, rooming  houses  and  temporary  business  places.  Usually 
their  bills  are  high  and  their  credit  poor.  The  previous  bills  of  tenants 
of  such  places  should  regulate,  to  a  very  large  extent,  the  size  of 
deposit  required.  The  location  of  the  premises  should  also  be  con- 
sidered. 

The  following  paragraphs,  pertinent  to  the  above,  are  extracted 
from  a  decision  given  by  The  Wisconsin  State  Railroad  Commission, 
which  supervises  public  service  corporations  in  that  State. 

1.  ^t  may  require  of  any  patron  the  deposit  of  a  reasonable  sum 
of  money  as  security  for  the  prompt  payment  of  bills  when  due.  In 
determining  the  reasonableness  of  the  amount  thus  to  be  deposited, 
the  probable  amount  of  indebtedness  that  may  be  incurred  during  the 
month  or  other  stated  period  at  the  end  of  which  bills  are  made  out 
and  rendered,  is  an  important  factor.  No  more  than  a  sum  sufficient 
to  furnish  adequate  security  for  the  credit  extended  may  be  legally 
exacted. 

2.  It  may  require  satisfactory  security  to  be  furnished  in  lieu  of 
such  deposit. 

3.  It  may  allow  a  discount  upon  bills  paid  on  or  before  a  stated 
day,  or  exact  a  penalty  for  failure  to  make  payments  within  a  certain 
time. 

4.  For  neglect  or  refusal  on  the  part  of  any  patron  to  comply 
with  any  of  the  legal  rules  and  regulations  established  it  may  dis- 
continue service  to  such  patron. 

(Signed)     Chas.  S.  Ritter, 

Secy,  and  Treas, 
Approved:    V.  F.  Dewey, 

Vice-Pres.  and  Gen,  Mgr, 
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BULLETIN  No.  23.     (Fourth  Revision.) 
Non-Payment  Shut  Off  Orders.  February  17,  1915, 

1.  Are  given  on  back  of  delinquent  gas  bills. 

2.  Must  be  examined  by  Assistant  Treasurer,  Secretary,  Credit 
Man  or  Superintendent  of  Collection  Department,  who  will  withdraw 
bills  marked  "See  Secretary"  ("S.  S.")  and  those  for  consumers  who 
in  their  judgment  should  receive  preferred  attention.  Consumers  who 
are  considered  responsible  or  whose  gas  should  not  be  shut  off  for  one 
reason  or  another,  will  be  reminded  of  their  delinquency  by  the  fol- 
lowing form  letter  written  by  the  Credit  Man: 

It  is  our  custom  to  examine  all  past  due  accounts  each 
month  before  handing  them  to  our  collectors,  in  order  that  we 
may  avoid  the  embarrassment  caused  by  personal  presentation  or 
possibility  of  turning  gas  off  for  some  of  our  responsible  con- 
sumers. 

We  were  fortunate  enough  to  catch  the  enclosed  bill  this 
month  before  it  got  to  them  and  are  taking  this  means  of  bring- 
ing it  to  your  attention. 


Credit  Man. 

3.  "Turn  on"  orders  for  gas  that  has  been  turned  off  for  "non- 
payment" are  executed  the  same  day  as  given  and  bear  the  stamp 
"Non-payment"  so  that  shop  department  will  know  them.  They  must 
be  made  out  immediately  when  bill  is  paid,  stamped  by  time  stamp  and 
sent  to  the  shop  at  once. 

4.  Ten  days  after  pas  has  been  turned  off  for  non-payment 
(unless  bills  have  been  paid  in  the  meantime)  meters  will  be  investi- 
gated to  learn  whether  or  not  consumer  has  turned  gas  on  himself. 

5.  Cancel  Bulletin  No.  186. 

(Signed)     Chas.  S.  Ritter, 

Secy,  and  Treas. 
Approved:    V.  F.  Dewey,     (Signed) 

Vice-Pres.  and  Gen.  Mgr. 


BULLETIN  No.  32.     (Fourth  Revision.) 

January  25,  1915. 
Names  on  Appucations  and  Contracts. 

On  applications,  contracts,  meter  orders,  etc.,  and  wherever  else  a 
consumer's  name  is  used  on  our  records,  it  should  be  written  out  in 
full.  If  the  consumer  fails  to  sign  his  first  name,  it  should  be  obtained 
and  written  on  the  contract.  Besides  obtaining  the  full  name,  particu- 
lar care  must  be  exercised  to  transcribe  it  correctly. 

Employees  observing  incorrect  names  on  our  records  will  notify 
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the  head  of  the  department  under  whose  supervision  the  record  is  kept. 

(Signed)     Chas.  S.  Ritter, 

Secy,  and  Treas. 
Approved:    V.  F.  Dkwey,    (Signed) 

Vice-Pres,  and  Gen,  Mgr, 


BULLETIN  No.  107.     (Third  Revision.) 

November  23,  1914. 
CtEARiNG  House  Piping. 

If  the  stoppage  is  of  such  a  nature  that  it  can  be  cleared  by  the 
use  of  a  high  pressure  pump,  the  work  will  be  done  for  $1.00,  subject 
to  the  following  conditions: 

An  order  to  have  the  pressure  tank  used  shall  be  taken  either  by 
the  Complaint  Department,  Order  Department  or  the  complaint  man 
who  finds  the  trouble.  In  any  case,  the  consumer  will  sign  the  Appli- 
cation to  have  house  pipe  blown  out  on  our  regular  blank  provided 
for  the  purpose,  and  the  work  must  not  be  done  until  the  application 
is  signed. 

The  same  care  in  getting  the  right  name  correctly  spelled  should 
be  used  as  with  all  other  orders.  Both  names  must  be  given,  and,  if 
consumer's  signature  is  not  plainly  written,  the  employee  taking  the 
order  should  rewrite  it. 

(Signed)     Chas.  S.  Rittek, 

Secy,  and  Treas. 
Approved:    V.  F.  Dewey,     (Signed) 

Vice-Pres.  and  Gen,  Mgr, 


BULLETIN  No.  128.     (Second  Revision.) 
Turning  Gas  Ofp.  January  25,  1915. 

When  a  Meter  May  Be  Removed  or  Gas  Shut  Off. 

1.  When  so  ordered  by  the  person  in  whose  name  the  application 
for  gas  was  made.  Whether  he  is  the  person  using  the  gas  or  not 
makes  no  difference;  the  gas  was  turned  on  on  his  order  and  may  be 
ordered  off  by  him  at  his  will. 

2.  For  neglect  or  refusal  to  pay  gas  bills.  See  Franchise,  Sec- 
tion 9-1. 

3.  From  vacant  premises,  unless  subscriber  wishes  to  have  meter 
remain. 

4.  When  gas  is  being  used  by  some  tenant  other  than  the  original 
one,  and  without  original  subscriber's  knowledge  or  consent  But  not 
until  present  tenant  has  been  notified  to  make  an  application  for  the 
gas. 

5.  When  we  have  positive  evidence  that  consumer  is  trying  to 
defraud  the  Company. 
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When  a  Meter  Must  Not  Be  Removed  Nor  Gas  Turned  Ow. 

1.  A  guarantor's  meter  must  not  be  removed  for  an  unpaid  bill 
he  may  have  guaranteed,  except  on  approval  of  the  Secretary  or  other 
officer  of  the  Company. 

2.  For  non-payment,  before  8  a.  m.  or  after  2  p.  M. 

3.  For  non-payment  of  gas  bills,  unless  notice  in  writing  is  pre- 
sented or  mailed  at  least  24  hours  before  it  is  to  be  turned  off. 

4.  For  any  other  bill  excepting  a  gas  bill. 

5.  For  any  other  gas  bill  excepting  one  contracted  in  the  name  of 
the  consumer — thus:  ' 

A  father,  brother  or  wife's  gas  must  not  be  turned  off  to  enforce 
collection  of  a  bill  for  gas  used  by  a  son,  brother  or  husband,  unless 
we  have  positive  evidence,  and  witnesses  to  substantiate  it,  that  the 
account  was  changed  from  one  to  another  to  avoid  payment. 

6.  For  non-payment  when  we  know  the  consumer  to  be  reliable 
and  that  back  bill  is  collectible  without  turning  gas  off. 

7.  When  the  consumer's  account  is  marked  "See  Secretary,"  unless 
the  Secretary  or  other  officer  of  the  Company  has  authorized  it  to  be 
turned  off. 

8.  For  a  bill  of  less  than  $1.00  unless  the  consumer  refuses  to  pay 
the  account  or  it  is  a  balance  of  long  standing. 

(Signed)    Chas  S.  Ritter, 

Secy,  and  Treas. 
Approved:    V.  F.  Dewey,     (Signed) 

VicC'Pres.  and  Gen,  Mgr, 


BULLETIN  No.  162.    (Revised.) 

December  14,  1914. 
CoMPivAiNTs— Bad  Burners. 

Complaint  clerks  will  hand  to  the  New  Business  Department  a 
memorandum  of  all  poor  supply  complaints  returned  by  shop  inspector 
in  which  the  trouble  is  located  in  burners  of  lamps,  ranges  or  other 
small  appliances.  The  New  Business  Department  has  representatives 
whose  business  it  is  to  make  personal  calls  on  consumers  for  the  pur- 
pose of  putting  burners  in  good  condition  or  installing  new  ones. 

The  Complaint  Department  will  notify  the  consumer  in  writing  as 
to  the  nature  of  the  trouble  and  also  that  our  man  will  call,  and  if 
burners  are  wanted,  he  will  install  them  at  list  prices. 

(Signed)    Chas  S.  Ritter, 

Secy,  and  Treas. 
Approved:    V.  F.  Dewey,     (Signed) 

Vice-Pres,  and  Gen.  Mgr. 
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BULLETIN  No.  174     (Second  Revision.) 

February  i,  191 5. 

Chronic  Poor  Suppi.y  Compi^ints  Wh£re  the  Faxh^t 
Lies  in  Consumer's  Piping. 

It  is  the  duty  of  the  Gas  Company  to  maintain  the  gas  supply  to 
the  lot  line,  but  beyond  this  point  (excepting  through  the  meter)  it  is 
not  responsible  for  stoppages.  Generally  speaking,  however,  the  piping 
will  be  cleared  free  by  the  Company  unless  the  trouble  becomes 
chronic,  or  the  "Blow  out  wagon"  is  required.  See  Bulletin  No.  107 
on  "Clearing  Housepiping." 

In  order  to  reduce  the  number  of  chronic  complaints  where  the 
trouble  is  clearly  due  to  some  fault  in  consumer's  piping,  they  are 
taken  care  of  as  follows : 

Whenever  it  is  learned  by  the  Complaint  man  on  the  job,  the 
Shop  Department  or  the  Complaint  Department,  that  a  certain  con- 
sumer's housepiping  is  the  cause  of  numerous  complaints,  a  report  of 
the  case  is  made  on  the  back  of  the  complaint  blank.  When  the  com- 
plaint blank  with  this  information  reaches  the  Complaint  Department, 
a  letter  is  written  to  the  consumer  informing  him  about  the  nature  of 
the  trouble  and  that  this  Company  will  be  unable  to  take  care  of  it  in 
the  future;  that  while  we  have  given  temporary  relief,  the  trouble  is 
sure  to  come  again;  that  consumer  should  have  his  plumber  make  the 
necessary  repairs  or  alterations;  or,  if  he  prefers,  that  the  Gas  Com- 
pany will  make  the  change,  provided  he  will  make  application  for  it 
at  the  Order  Department  in  our  office,  or  with  the  special  gas  fitter 
whom  it  is  occasionally  our  custom  to  send  out  during  the  winter 
months. 

The  Shop  Department  will  then  refuse  to  care  for  any  future 
complaints  due  to  this  particular  trouble. 

(Signed)     Chas  S.  Ritter, 

Secy,  and  Treas. 
Approved:    V.  F.  Dewey,     (Signed) 

Vice-Pres,  and  Gen.  Mgr. 


BULLETIN  No.  156.     (First  Revision.) 

Water  Heaters.  October  2^  191 5. 

Danger  When  Not  Connected  with  Flue. 

Water  heaters  should  always  be  connected  with  flue  to  carry  off 
burned  gas.  If  they  are  not  so  connected,  or  for  any  other  reason 
burned  gas  is  discharged  from  them  into  the  house,  they  may  cause 
serious  illness  and  in  extreme  cases,  where  a  house  is  poorly  ventilated, 
even  death  may  result. 

Complaints  of  leak  at  water  heater,  bad  odor,  etc.,  are  usually 
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caused  by  lack  of  flue  connection,  or  improperly  connected  flue  pipes, 
the  result  being  that  a  poisonous  gas  is  discharged  into  the  room. 

Whatever  may  be  the  cause  of  the  trouble,  prompt  action  is  neces- 
sary. The  consumer  should  be  notified  at  once  by  the  inspector  to 
have  stove  dealer  or  plumber  make  flue  connection  or  remedy  the 
trouble.  Inspector  must  also  notify  Complaint  Department  at  oflice 
on  the  regular  complaint  form — No.  23. 

Employees  of  this  Company  having  knowledge  of  water  heaters 
in  use  not  connected  by  flue,  or  from  which  bad  odors  are  discharged, 
should  report  the  fact  on  information  slip  to  the  head  of  the  depart- 
ment in  which  they  are  employed.  This  slip  should  then  be  sent  to 
Complaint  Department  where  it  will  be  properly  cared  for.  • 

Complaint  Department  will  then  notify  consumer  in  writing  by  a 
special  letter  prepared  for  that  purpose. 
Cancel  Bulletin  No.  155. 

(Signed)     Chas.  S.  Ritter, 

Secy,  and  Treas. 
Approved:    V.  F.  Dewey,  (Signed) 

Vice-Pres.  and  Gen,  Mgr. 


BULLETIN  No.  205,     (Fifth  Revision.) 

November  21,  1914. 
Service  Renewals. 

Underground  service  pipe  laid  by  us  on  consumer's  property,  in 
renewal  or  replacement  of  old  service  pipe,  shall  hereafter  be  paid  for 
by  the  consumer  or  property  owner  on  the  basis  of  cost  of  labor, 
pipe,  fittings  and  inspection.  Orders  for  renewal  or  changes  will  be 
taken  on  the  new  "Application  for  Service  Pipe  Renewal"  form  (not 
the  regular  service  application). 

The  piping  from  main  to  lot  line  is  installed  at  the  expense  of 
the  (}as  Company  in  winter  and  summer. 

The  following  explanation  should  be  given  to  consumers  who 
object  to  this  charge.  New  services  are  installed  at  15  cents  per  foot 
because  we  are  under  contract  with  the  city  to  do  so,  but  this  contract 
does  not  require  us  to  renew  nor  maintain  them,  so  they  are  renewed 
at  cost  only.  Like  everything  else  of  a  mechanical  nature  they  become 
inadequate  to  supply  modern  or  increased  demands  or  they  wear  out. 
The  service  pipes  are  not  guaranteed  when  installed  and  we  are  under 
no  moral  obligation  to  maintain  or  renew  them,  not  any  more  so  than 
any  other  merchant  who  sells  mechanical  devices. 

(Signed)    Chas.  S.  Ritter, 

Secy,  and  Treas 
Approved:    V.  F.  Dewey,     (Signed) 

Vice-Pres.  and  Gen.  Mgr. 
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BULLETIN  No.  218.     (Revised.) 

December  14,  1914. 
Criticising  Feu^ow  Employees. 

Employees  are  hereby  instructed  not  to  criticise  in  the  presence 
of  consumers  or  the  public  the  work  of  other  employees.  This  applies 
especially  to  those  who  have  been  sent  to  attend  to  a  complaint  or  fix 
something  that  is  out  of  order,  following  another  employee  who  failed 
to  make  matters  right 

Not  only  is  it  a  discourtesy  to  a  fellow  employee,  but  in  the  esti- 
mate of  the  consumer  it  places  the  Company  in  a  position  of  hiring 
incompetent  help. 

If  work  has  been  neglected  or  improperly  done,  the  n^atter  should 
be  reported  to  the  head  of  the  department  in  charge  of  the  careless 
employee  and  leave  it  to  him  and  his  judgment  to  do  the  criticising 
or  disciplining. 

(Signed)    Chas.  S.  Ritter, 

Secy,  and  Treas. 
Approved:    V.  F.  Dewey,     (Signed) 

Vice-Pres.  and  Gen,  Mgr. 


BULLETIN  No.  222.     (Second  Revision.) 

December  18,  1914. 
Afpuance  C!ontracts. 

The  contracts  for  small  gas  appliances  are  taken  in  triplicate  by 
the  solicitors  selling  them,  the  triplicate  being  left  with  the  consumer. 

The  duplicate  copy  is  held  in  the  files  of  the  New  Business 
Department. 

The  original  is  turned  over  to  the  Credit  Department  for  credit 
approval  and  if  satisfactory  is  handed  to  the  Petty  Ledger  Department, 
where  it  is  used  as  the  ledger  sheet  for  the  consumer's  account  If  it 
does  not  meet  the  credit  requirements  it  is  turned  back  to  the  New 
Business  Department  for  further  attention. 

Before  the  contracts  are  entered  on  the  Day  Book  sheets  they  will 
be  turned  over  to  the  Stenographic  Department  where  bills  for  the 
first  payments  will  be  made  out  and  mailed  to  the  consumers. 

The  Petty  Ledger  Department  will  then  place  the  payments  due  on 
these  appliances  on  the  consumer's  gas  bills  each  month. 

When  these  gas  bills  are  paid,  the  tellers  will  make  out  merchan- 
dise stubs  for  the  amounts  paid  and  scratch  them  from  the  gas  bills. 
Those  consumers  who  dispute  the  accounts  should  be  referred  to  the 
New  Business  Department  on  the  fourth  floor  for  an  investigation. 

(Signed)    Chas.  S.  Ritter, 
Approved:    V.  F.  Dewey,  Secy,  and  Treas. 

Vice-Pres.  and  Gen.  Mgr. 
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BULLETIN  No.  240J4.     (Revised.) 

December  9,  191 5. 

CORRESPONDENCe  DEFASTMENT. 

The  Correspondence  Department  was  organized  for  the  purpose 
of  increasing  the  efficiency  of  our  stenographic  work,  improving  and 
standardizing  our  letter  writing  and  to  promote  the  correct  policy  of 
our  Company. 

It  is  under  the  supervision  of  L.  J.  Meissner,  Superintendent. 

He  will  examine  the  letters  written  by  the  various  departments 
for  the  purpose  of  determining  whether  they  are  creditably  composed 
and  in  accord  with  the  policy  of  the  Company.  Letters  that  do  not 
reflect  the  policy  of  the  management  will  either  be  referred  to  the 
head  of  the  department  from  which  they  originate  or  to  the  Secretary 
or  his  assistant. 

(Signed)    Chas.  S.  Ritter, 


Approved:    V.  F.  Dewey,    (Signed) 

Vice-Pres,  and  Gen.  Mgr. 


Secy,  and  Treas. 


BULLETIN  No.  247. 


November  23,  1914. 


Service  Pipe: 

Rei«ease  When  Blown  Out. 

A  service  pipe  will  not  be  "blown  out"  by  a  pressure  tank  unless 
the  consumer,  or  all  of  the  consumers  supplied  by  it,  will  agree  to 
release  the  Gas  Company  from  all  responsibility  of  completely  stopping 
it  up.  The  regular  form  of  "Application  to  Clear  Service  Pipe,"  which 
contains  an  agreement  to  release  this  Company  from  all  liability  for 
damages  which  may  result  therefrom,  will  be  signed  before  the  work 
is  done.  It  will  be  turned  in  to  the  office  along  with  the  poor  supply 
complaint  from  which  it  originated  and  will  be  filed  with  it  in  the 
complaint  Hie. 

(Signed)    Chas.  S.  Hitter, 

Secy,  and  Treas. 
Approved:    V.  F.  Dewey,     (Signed) 

Vice-Pres.  and  Gen.  Mgr. 


BULLETIN  No.  261.     (Revised.) 

January  18,  1916. 
Cash  Cou^ected. 

All  money  collected  on  behalf  of  this  Company  by  collectors, 
tellers,  teamsters,  solicitors  or  other  employees,  must  be  turned  in  to 
the  Cashier  on  the  same  day  it  is  collected,  except  as  follows : 
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Cashiers  at  Stations  "A"  and  "B"  will  make  up  their  cash  reports 
daily  and  turn  them  in  to  the  Cashier  at  the  Main  Office  before  i  p.  m. 
on  the  first  business  day  succeeding  the  one  on  which  cash  was 
received. 

Cash  received  at  the  Delray  and  Wyandotte  offices  will  be  depos- 
ited in  the  bank  on  the  first  business  day  succeeding  the  one  on  which 
it  was  received.  A  duplicate  deposit  receipt  will  be  taken  and  handed 
to  the  Cashier  at  the  Main  Office  on  the  same  day  the  deposit  is  made. 

Cash  collected  by  employees  who  do  not  report  at  the  office  at 
night  shall  be  turned  in  to  the  Cashier  on  the  following  morning. 

Disregard  of  the  above  rules  constitutes  a  violation  of  the  agree- 
ment with  the  Insurance  Company  that  bonds  our  employees  and  any 
employee  who  does  so  is  not  only  jeopardizing  his  position  with  the 
Company  but  also  his  ability  to  secure  bond  in  the  future. 

(Signed)     Chas.  S.  RitTER, 

Secy,  and  Treas, 
Approved:    V.  F.  Dewey,     (Signed) 

Vice-Pres.  and  Gen.  Mgr. 


BULLETIN  No.  262. 

Subscriptions  and  Donations.  January  6,  1916. 

The  frequency  with  which  our  employees  are  asked  to  contribute 
to  funds  raised  for  one  purpose  or  another,  or  in  behalf  of  some 
employee  who  is  about  to  be  married  or  leave  our  service,  has  been  a 
source  of  hardship  to  those  who  could  not  afford  to  give,  but  who  did 
not  care  to  betray  their  position  to  others. 

No  employee  is  under  any  obligation  to  contribute  to  any  cause 
that  may  originate  in  our  offices  nor  upon  the  solicitation  of  any  one, 
employee  or  otherwise,  that  takes  place  in  our  offices. 

In  order  to  protect  employees  from  aliy  embarrassment  that  might 
arise  through  their  inability  to  contribute,  subscription  lists  are  tabooed, 
whether  passed  on  behalf  of  employees,  for  some  charity  or  other- 
wise, and  those  solicited  are  instructed  to  report  the  matter  to  an 
Officer  of  the  Company. 

(Signed)    Chas.  S.  Ritter, 

Secy,  and  Treas. 
Approved:    V.  F.  Dewey,     (Signed) 

Vice-Pres.  and  Gen.  Mgr. 


BULLETIN  No.  263.     (Revised.) 

Pay  for  Prospects.  January  10,  1916. 

This  is  an  offer  to  shop  men,  collectors,  meter  readers,  complaint 
inspector  and  commission  salesmen  who  through  daily  contact  with 
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consumers  on  the  outside  of  our  office  often  learn  about  sales  prospects 
that  may  be  of  value  to  the  Company. 

So  long  as  it  does  not  interfere  with  the  work  for  which  you  are 
regularly  employed,  the  Company  will  pay  you  for  every  prospect  you 
turn  in  that  is  developed  into  a  sale  by  the  New  Business  Department 
within  30  days  of  the  date  it  is  received.  It  is  not  necessary  for  you 
to  do  any  sales  work,  but  simply  fill  out  the  regular  prospect  blank 
with  the  information  you  get  and  turn  it  in  to  Mr.  Grof!  of  the  Appli- 
ance Department 

At  the  end  of  each  month  you  will  be  paid  by  separate  check  for 
those  prospects  on  which  sales  have  been  made,  at  the  following  rates : 

Amberlites    $0.15 

Portable  Gas  Lamps 50 

Gas  Irons   15 

Reznor  Heaters  20 

Gas  Ranges   75 

Gas  Range  Lighters 15 

Automatic  Water  Heaters   i.oo 

Small  Water  Heaters 50 

Arc  Lamps  50 

If  the  prospect  you  turn  in  is  already  on  file,  your  card  will  be 
returned  to  you  stamped  "Already  on  file."  If  a  sale  is  made  within 
30  days,  your  card  will  be  returned  stamped  "Sale  made."  If  no  sale 
is  made  within  30  days,  the  card  will  be  returned  marked  "No  sale 
30  days."  Arc  lamp  prospects  will  be  accepted  only  when  they  bring 
in  information  not  already  on  file. 

Any  dispute  that  may  arise  over  credit  for  prospects  turned  in 
shall  be  submitted  to  Mr.  Fowler,  Mr.  Schmeltz  and  Mr.  Kratzer  who 
will  act  as  committee.  On  their  decisions,  prospects  will  be  accepted 
or  rejected  as  soon  as  received  by  them. 

Here  is  a  chance  for  you  to  be  of  great  assistance  to  the  Company 
in  a  sales  promotion  way  and  at  the  same  time  increase  your  own 
income.    Get  prospect  form  cards  No.  362  from  your  department  head. 

(Signed)     Chas.  S.  Ritter, 

Secy,  and  Treas. 
Approved:    V.  F.  Dewey,     (Signed) 

Vice-Pres.  and  Gen,  Mgr, 

The  Chairman  :  We  have  some  written  discussion  sub- 
mitted on  Mr.  Ritter's  paper,  which  the  Secretary  will  read. 

Mr,  H.  W.  Hardy  (Grand  Rapids,  Mich.)  :  (Written  dis- 
cussion communicated.)  Mr.  Ritter's  point,  "Unofficial  state- 
ments take  an  official  sanction"  should  especially  be  kept  in 
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mind.  Written  instructions  officially  signed  would  seem  to 
be  the  only  way — whether  the  company  is  large  or  small. 

Naturally  it  is  difficult  for  me  to  look  at  this  subject  with 
the  same  viewpoint  taken  by  Mr.  Ritter,  because  of  the  great 
diflFerence  in  the  size  of  the  Detroit  office  and  our  office  in 
Grand  Rapids.  Mr.  Ritter  has  had  this  problem  a  great  many 
years  and  it  has  been  carefully  worked  out  and  demonstrated. 
In  Grand  Rapids  we  are  now  approaching  a  growth  which 
makes  the  Bulletin  System  imperative,  but  such  need  would 
not  appear  to  justify  the  varied  subjects  and  the  detail  given 
to  each  subject  as  it  would  appear  has  been  deemed  necessary 
in  Detroit — judging  from  the  samples  of  bulletins  submitted, 
although  Mr.  Ritter  takes  pains  to  state  that  the  selected  bul- 
letins are  not  given  as  models. 

If  I  understand  conditions  correctly,  copies  of  all  bulletins 
issued  are  sent  to  all  heads  of  departments.  The  educational 
feature  and  its  advantage  cannot  be  denied.  It  would  seem, 
however,  that  bulletins  sent  to  the  heads  of  departments  not 
affected,  would  ultimately  result  in  making  of  less  interest  such 
bulletins  as  are  strictly  applicable  to  the  department.  Would 
it  not  be  sufficient  if  copies  of  all  bulletins  issued  were  bound 
(loose  leaf)  and  placed  in  some  central  location  (possibly 
several  binders  in  several  locations),  thereby  enabling  those 
thirsting  for  knowledge  to  get  the  same  with  a  minimum  eflFort  ? 

Certain  subjects  are  so  general  in  the  sample  bulletins  sub- 
mitted that  each  and  every  department  should  be  instructed 
as  well  as  each  and  every  employee  therein — for  example. 
No.  32,  "Correct  Names,"  No.  218,  "Criticising  Fellow  Em- 
ployees," No.  262,  "Subscriptions  and  Donations." 

On  the  other  hand.  Bulletin  No.  2,  "Security  for  Gas  Bills," 
and  No.  128,  "Turning  Gas  OflF,"  seem  to  me  to  be  purely 
specific  and  best  limited  to  the  departments  concerned. 

Bulletin  No.  23,  "Shut  Off  Orders,"  might  be  even  more 
restricted  as  it  appears  to  outline  a  policy  that  would  be  best 
not  to  advertise  any  more  than  is  necessary,  especially  to  new 
employees  whose  discretion  has  not  yet  been  proved. 

In  general  I  would  suggest  that  while  there  is  no  doubt  "The 
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Bulletin  System  as  a  Means  of  Instructing  Employees"  is  very 
necessary,  still  there  is  a  possible  danger  that  it  may  be  over- 
done. 

Mr.  O.  L.  Pai^mer  (Detroit,  Mich.)  :  (Written  discussion 
communicated.)  A  long  time  ago  a  certain  wise  man,  wearied 
by  what  he  considered  then  as  the  sum  of  all  things  knowable, 
said,  "Of  the  making  of  books  there  is  no  end." 

Great  care  must  be  taken  lest  the  "making  of  bulletins"  be 
so  considered  by  the  very  employee  who  ought  to  benefit  by 
these  direct  statements  of  the  company's  policies. 

Only  matters  of  importance  should  be  considered  in  bulletins. 

They  should  be  so  worded  that  but  one  interpretation  can 
be  had  of  the  meaning. 

When  a  bulletin  is  issued  there  should  be  no  deviation  from 
the  method  of  procedure  laid  down. 

If  the  methods  outlined  become  obsolete,  or  if  a  change  in 
procedure  becomes  necessary,  the  particular  bulletin  applying 
to  the  case  should  be  revised  at  once,  and  all  files  should  be 
made  to  conform  in  every  particular  to  the  master  file  kept 
by  the  authority  which  issues  them. 

This  central  authority  must  be  keenly  alert  to  all  the  ins  and 
outs  of  every  department  in  order  that  the  chain  of  authority 
binding  the  organization  together  shall  have  no  weak  spots. 

Whenever  a  business  becomes  of  such  size  that  it  must  be 
conducted  by  departments,  there  immediately  springs  up  a 
certain  condition  which  follows  very  closely  the  scriptural  in- 
junction not  to  let  the  left  hand  know  what  the  right  hand  is 
doing. 

The  very  best  means  of  keeping  down  this  condition  is  the 
systematic  issuing  of  bulletins  which,  coming  from  a  central 
source,  will  inevitably  weld  and  bind  the  whole  business  into 
one  common  interest  for  the  good  of  the  whole. 

Thr  Chairman  :  There  is  also  a  written  discussion  by  Mr. 
Walton  Forstall. 

Mr.  Wawon  Forstai^i,  (Philadelphia)  :  (Written  discus- 
sion communicated.)  For  almost  20  years  I  have  been  very 
much  interested  in  the  question  of  affording  to  a  large  number 
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of  employees,  ready  access  to  the  rules  which  should  govern 
their  work.  The  writer  is  quite  right  when  he  says  that  fre- 
quent changes  are  necessary  to  prevent  them  from  becoming 
obsolete.  It  does  not  follow,  however,  that  this  is  any  real 
obstacle  to  furnishing  printed  books  of  instruction,  and  in 
Philadelphia  we  have,  since  1899,  governed  the  operations  of 
distribution  employees  through  two  printed  books,  one  for 
the  street  men  and  the  other  for  the  shop  men.  Changes  in 
the  rules  have  been  cared  for,  whenever  occasion  demanded, 
by  typewritten  pasters,  and  at  intervals  of  5  or  6  years,  by 
reprinted  books.  In  the  latest  revision  of  the  rules  for  our 
shop  men,  now  undergoing  preparation,  we  propose  the  use 
of  loose  leaves,  which  will  enable  future  revisions  to  be  made 
largely  by  the  substitution  of  reprinted  individual  pages. 

Having  provided  for  the  different  workmen  in  our  two  in- 
struction books,  we  in  1905,  codified  all  existing  regulations 
governing  foremen  and  office  methods  of  the  Distribution  De- 
partment. The  method  by  which  this  codification  is  kept  re- 
vised continually,  and  the  advantages  derived  from  it,  I  have 
described  elsewhere  as  below. 

Upon  taking  over  the  Philadelphia  Gas  Works  from  the  city, 
the  existing  distribution  department  was  found  to  be  entirely 
inadequate,  and  it  was  necessary  to  develop  an  entirely  new 
organization.  In  the  rush  of  work  required  to  retrieve  the 
neglect  of  past  years,  there  was  no  time  to  compile  general 
rules  for  the  conduct  of  the  department.  As  one  question 
after  another  arose  for  decision,  circular  letters  were  sent  to 
the  superintendents  concerned.  Occasionally  the  district 
superintendent  and  any  of  the  special  superintendents  whose 
work  might  be  affected  by  the  subjects  to  be  discussed,  were 
called  in  conference  before  a  decision  was  reached.  These 
irregular  meetings  proved  so  helpful  that  it  was  decided  to 
hold  them  fortnightly,  the  thought  being  that  no  time  could 
be  spared  during  ordinary  working  hours.  A  few  meetings, 
however,  not  only  showed  the  disadvantages  of  adding  to  the 
work  of  a  busy  day,  but  also  how  valuable  was  the  benefit  to 
be  derived,  entirely  justifying  a  daytime  hour,  even  though 
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other  work  was  delayed  thereby.  As  a  result,  for  i6  years, 
meetings  kown  as  "Superintendents'  Meetings"  have  been  held 
every  Tuesday  afternoon,  from  2  until  4  or  5  o'clock. 

At  first,  only  the  questions  actually  decided  upon  by  a  meet- 
ing were  covered  by  circular  letter.  Soon  the  thought  occurred 
to  summarize  every  principle  subject  of  discussion,  and  this 
was  the  beginning  of  a  regular  circular  letter,  entitled,  "Min- 
utes of  Superintendents'  Meeting."  Other  circular  letters  not 
connected  with  these  meetings  were  issued  from  time  to  time, 
and  in  several  years  the  sum  total  of  all  the  circulars  became 
so  considerable  that  it  was  not  easy  always  to  find  quickly  the 
latest  ruling  on  any  particular  point.  This  difficulty  was  met 
by  the  preparation  of  an  index  comprising  all  the  subjects 
covered  by  the  distribution  department,  and  each  district 
superintendent  was  sent  a  set  of  cards  containing  all  previous 
circulars,  properly  indexed  to  date.  From  time  to  time  addi- 
tions to  this  index  were  sent  out,  until  it  was  decided  to  index 
each  letter  as  written,  and  this  practice,  conjoined  with  a  serial 
number  for  each  letter  and  the  numbering  of  each  paragraph 
in  the  "Minutes  of  Superintendents'  Meetings"  absolutely 
identifies  every  entry  on  the  index  cards. 

The  index  was  a  great  step  towards  putting  the  responsible 
employees  of  the  distribution  department  in  possession  of  the 
rules  laid  down  for  their  conduct  under  the  many  diverse  con- 
ditions that  constantly  were  arising  in  their  contact  with  the 
public  and  the  other  departments  of  the  company.  The  neces- 
sity for  intimate  knowledge  of  the  rules  on  the  part  of  these 
employees  had  been  increased  by  the  preparation  of  manuals 
of  instruction  for  the  guidance  of  the  individual  workman,  as 
in  a  number  of  instances  these  manuals  directed  the  workman 
to  ask  the  "office,"  or  his  foreman,  for  guidance.  The  cards, 
however,  contained  many  references  to  rules  either  entirely 
obsolete  or  partially  changed  to  meet  later  conditions.  There- 
fore, a  codification  of  all  existing  instructions  was  undertaken, 
and  this  resulted  in  The  Digest,  containing  about  300  pages 
of  300  words  each.  With  its  appearance,  the  task  of  the  chief 
clerks  in  the  district  superintendents'  offices  became  very  much 
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lightened,  for  the  Digest  swept  away  all  previous  circulars, 
and  with  the  manuals  of  instruction,  covered  the  whole  field  of 
the  distribution  department  work. 

As  almost  every  week  witnesses  some  slight  change  in  prac- 
tice, found  wise  to  meet  new  conditions,  the  Digest  is  in  need 
of  continual  amendment.  This  amendment  is  made  half- 
yearly,  by  means  of  a  circular  letter  stating  what  changes  are 
to  be  made,  giving  page  and  line  where  the  change  is  slight 
and  enclosing  a  re-written  page  where  much  is  altered.  At 
the  same  time,  another  circular  letter  tells  how  the  various 
circulars  that  have  been  issued  since  the  last  Digest  revision, 
are  cared  for  in  the  present  revision.  In  this  way,  there  is  a 
periodical  cleaning  up  of  all  temporary  letters  of  instruction, 
so  that  at  any  given  time,  the  practice  of  the  distribution 
department  is  represented  by  the  Digest  as  last  revised  and 
those  circular  letters  issued  since  that  revision. 

As  might  be  expected,  this  clean-out  method  of  enabling  all 
employees  to  know  exactly  what  their  duties  are,  has  resulted 
in  economy  as  well  as  efficiency  of  operation.  The  whole 
process  was  one  of  a  logical  evolution,  and  the  benefits  that 
resulted  should  be  credited  to  the  weekly  superintendents' 
meeting  and  to  the  principle  thus  established  of  operation  by 
co-operation,  the  managing  of  an  organization  by  free  con- 
sultation with  those  engaged  in  carrying  out  the  work. 

From  the  above  experience,  it  would  seem  to  us,  in  Phila- 
delphia, that  Mr.  Ritter's  ultimate  goal  should  be  the  fusing 
of  his  bulletins  into  one  comprehensive  code  of  instructions, 
as  only  in  this  way  can  the  maximum  of  accessibility  be  com- 
bined with  the  minimum  of  conciseness. 

Th^  Chairman  :  Gentlemen,  you  have  heard  the  reading 
of  the  paper  and  the  written  discussion  upon  it,  and  as  this 
is  a  paper  on  a  subject  that  interests  nearly  all  of  us,  the 
matter  is  now  open  for  discussion.  I  would  ask  the  members 
in  addressing  the  meeting  to  be  kind  enough  to  give  their 
names  for  the  Proceedings,  in  order  to  have  a  proper  record. 

Is  there  any  discussion  on  Mr.  Ritter's  paper? 
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Mr.  Paui.  Doty  (St.  Paul,  Minn.)  :  My  good  friend,  Mr. 
S.  J.  Glass,  just  whispered  to  me  that  the  written  discussion 
perhaps  tended  to  throw  oflF  the  oral  discussion,  but  this  would 
be  unfortunate  if  so  because  we  all  come  to  this  meeting,  and 
also  of  course  to  the  Convention,  with  the  idea  of  benefiting 
ourselves  and  ultimately  benefiting  our  companies.  I  have 
prepared  no  discussion  on  this,  but  I  have  a  few  thoughts 
running  through  my  mind. 

Education  is  necessary.  That  seems  to  be  self-evident,  and 
the  question  is  then,  what  is  the  best  method  of  educating  our 
employees  in  the  line  in  which  we  wish  them  to  work  ?  I  have 
tried  many  methods.  Naturally  one  begins  with  the  verbal 
instructions;  it  is  the  old  idea  of  the  master  and  apprentice; 
if  there  are  but  one  or  two  apprentices,  then  the  master  can 
easily  give  the  verbal  instructions,  and  perhaps  they  suffice. 
But  even  to  give  verbal  instructions  means  the  man  who  gives 
the  instructions  has  to  be  very  sure  of  his  language,  as  I  have 
found  in  long  experience  that  even  by  word  of  mouth  they  are 
liable  to  a  misconstruction,  and  the  order  given  verbally  at  one 
moment,  after  it  has  passed  through  one  set  of  ears  to  another 
set  of  ears  is  entirely  changed,  and  what  a  man  may  think  he 
has  said  often  he  finds  out  he  has  not  said  at  all.  So  that  the 
first  method  w^ould  be  the  verbal  instruction;  that  would  pass 
away  with  the  growth  of  business. 

Later  on  there  are  little  meetings,  the  employees  gather, 
two  or  three  or  four  or  five,  and  have  an  exchange  of  ideas; 
this  has  in  it  the  element  of  danger  that  Mr.  Ritter  speaks  of, 
that  some  unauthorized  construction  may  be  given  it. 

From  a  meeting  comes  the  circular  letter  or  the  Bulletin 
System  to  which  Mr.  Ritter  refers.  I  have  written  many  such 
bulletins,  and  a  good  deal  of  this  language  that  Mr.  Ritter  has 
used  in  the  paper  that  he  presents  seems  very  familiar. 

Between  the  bulletin  and  the  circular  letter  I  think  there  is 

an  advantage  in  the  bulletin.    It  is  an  extremely  difficult  thing 

for  any  one  to  write  a  letter  or  write  a  book,  but  I  have 

written  books,  and  of  instructions  as  well.    Almost  everything 
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we  do  becomes  obsolete  in  time. 

All  methods  are  good;  the  question  is  to  adapt  them 
to  the  circumstances  as  one  meets  them  in  his  daily  life.  I 
would  not  insist  upon  any  hard  and  fast  rule;  I  would  have 
meetings  and  I  would  have  personal  conversations.  We 
have  meetings  in  St.  Paul,  weekly,  of  the  heads  of  depart- 
ments, in  the  discussion  of  the  company's  business,  and  at 
times  perhaps  instructions  are  given  which  become  embodied 
in  the  corporate  history  of  the  company,  but  not  so  much  as 
to  restrict  oral  discussion  in  the  meetings.  We  have  bulletins 
and  they  go  out  from  the  general  managers'  office  to  the  heads 
of  departments,  but  beside  that  we  do  have  a  book  of  instruc- 
tions. I  think  Mr.  Ritter's  paper  blazes  the  way,  and  points 
out  the  way,  and  the  written  discussion  by  Mr.  Forstall — I 
would  not  say  makes  a  good  tail  to  the  kite,  because  it  is  a 
very  good  kite  itself.  But  the  subject  is  important.  We  must 
know  how  to  pass  our  ideas  along  to  our  employees  and  those 
who  are  coming  after  us. 

Mr.  Ewai^d  Haase  (Milwaukee)  :  I  notice  in  the  speci- 
men bulletins  that  they  all  deal  with  what  we  might  call  the 
relations  of  the  company  with  the  public,  in  the  operation  of 
the  public  office.  If  Mr.  Ritter  were  here  I  should  like  to 
ask  whether  the  Bulletin  System  is  extended  to  operate  in 
the  other  departments  in  the  issuing  of  instructions  regarding 
certain  operations  in  which  the  office,  too,  might  be  greatly 
interested.  In  Mr.  Forstall's  case  at  Philadelphia  it  seems 
that  he  deals  with  the  Distribution  Department,  and  yet  here 
in  these  specimens  we  see  only  bulletins  pertaining  to  the 
operation  of  the  office,  one  might  say.  Does  any  one  know 
whether  they  extend  that  use? 

Thr  Chairman:  I  rather  think  that  the  system  covers 
many  departments,  but  how  far  it  extends  into  the  various 
operating  departments  I  could  not  say.  We  can  only  judge 
of  that  from  the  sample  bulletins  submitted  with  the  paper. 

In  this  connection  I  presume  it  would  only  be  fair  to  submit 
a  communication  which  I  received  from  Mr.  Ritter  in  to-day's 
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mail,  expressing  his  regret  at  his  inability  to  be  present  to 
read  his  paper.  He  offers  a  few  comments  here  and  explana- 
tions which  it  might  be  well  to  have  in  the  record.  I  will  ask 
the  Secretary  to  read  this. 

Mr.  J.  P.  Crowi^ey, 
Vice-President, 

Accounting  Section. 
Dear  Sir  : 

It  is  quite  doubtful  whether  I  shall  be  able  to  attend  the 
meeting  of  the  American  Gas  Institute  next  week.  I  am  very 
sorry,  but  I  know  you  will  have  no  difficulty  in  getting  some 
one  else  to  present  my  paper. 

Mr.  Walton  Forstall  was  kind  enough  to  send  me  a  copy  of 
his  discussion  on  it,  which  I  was  very  glad  to  get  because  it 
will  enable  me  to  make  clear  a  portion  that  was  evidently  a 
little  misleading. 

In  the  last  paragraph  he  states,  "Mr.  Ritter's  ultimate  goal 
should  be  the  fusing  of  his  bulletins  into  one  comprehensive 
code  of  instructions,  etc,"  and  in  the  second  paragraph,  "In 
the  latest  revision  of  the  rules  for  our  shop  men,  now  under- 
going preparation,  we  propose  the  use  of  loose  leaves,  which 
will  enable  future  revisions  to  be  made  largely  by  the  substi- 
tution of  reprinted  individual  pages."  I  probably  should  have 
put  more  emphasis  on  the  fact  that  our  bulletins  are  kept  in 
loose-leaf  binders,  arranged  alphabetically  according  to  sub- 
ject and  indexed  numerically.  Periodic  revisions  are  thus 
avoided. 

As  for  the  time,  place  and  source  of  initiation,  I  am  strong 
on  having  instructions  formulated  at  a  time  when  the  subject 
at  hand  is  uppermost  in  our  minds  and  that  they  shall  be  pre- 
sented to  the  employees  at  that  time.  I  am  also  in  favor  of 
frequent  revisions,  if  only  to  simplify  or  clarify  the  language, 
for  we  know  that  "repetition"  is  next  to  "attention"  in  the 
laws  of  memorizing.  Employees  will  not  voluntarily  read  or 
memorize  a  rule  book,  but  they  will  remember  information  or 
instructions  given  to  them  when  at  intense  attention  on  a  given 
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subject.    The  oftener  their  attention  is  directed  to  the  subject, 
the  more  firmly  it  becomes  fixed  in  their  minds. 

A  serious  handicap  of  rule  books  is  that  the  superintendents 
and  foremen  very  frequently  do  not  support  the  rules  them- 
selves, because  they  have  had  no  hand  in  making  them.  If 
they  are  given  a  chance  to  initiate  them  or  are  consulted  when 
they  are  written  or  revised,  the  rules  have  a  much  greater 
chance  of  being  observed. 

I  regret  very  much  that  I  will  not  be  with  you. 

Cordially  yours, 

Chas.  S.  Ritter. 

Mr.  Doty:  In  answer  to  Mr.  Haase's  question  speaking 
from  memory,  I  would  say  that  the  bulletins  were  issued  by 
all  departments  and  from  all  departments  covering  all  classes 
of  work,  manufacturing,  distribution,  commercial  and  office, 
as  well  as  the  illustrative  example  that  Mr.  Ritter  has  put 
into  his  paper.  Perhaps  he  is  too  modest  to  have  the  other 
bulletins  here  before  us,  but  no  doubt  the  bulletins  are  issued 
from  other  departments  as  well  as  the  office  department. 

In  the  book  of  rules  which  we  have  at  St.  Paul,  all  of  the 
departments  are  included  as  well  as  the  office  department. 

Mr.  a.  a.  TrEadway  (Detroit)  :  I  think  I  can  make  that 
clearer  by  saying  that  all  bulletins  whether  they  appertain  to 
matters  under  Mr.  Ritter's  direct  supervision  or  not,  are  issued 
from  his  office  as  secretary  of  the  company  and  authorized  by 
the  general  manager. 

The  Chairman:  I  think  the  remarks  of  both  Mr.  Doty 
and  Mr.  Treadway  would  cover  Mr.  Haase's  query.  I  should 
have  said  in  submitting  this  communication  from  Mr.  Ritter 
that  it  was  sent  in  reply  to  the  criticisms  of  Mr.  Forstall,  upon 
Mr.  Ritter's  paper,  which  he  very  courteously  and  consider- 
ately sent  a  copy  of  to  him,  and  it  was  to  clear  the  matter  up 
that  he  sent  this  letter. 

H.  W.  Peck  (Schenectady,  N.  Y.) :  I  am  sqrry  that  one 
of  the  important  subjects,  which  first  came  before  this 
Section  two  years  ago,  but  was  transferred  to  the  Manufactur- 
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ing  Section,  vis.,  "Classification  of  Gas  Engineering,"  pre- 
vented my  being  here  for  the  presentation  of  this  paper  and 
the  earlier  part  of  the  discussion. 

If  a  company  is  of  moderate  size,  say  between  two  and  three 
hundred  employees,  as  we  have  in  Schenectady,  I  think  the 
bulletin  system  is  a  little  too  cold  for  the  greatest  effectiveness. 
We  have  a  general  set  of  rules,  a  book,  so-called,  which  is 
quite  general,  but  specific  matters  are  brought  up,  either  at  a 
general  meeting  of  the  employees  or  through  different  smaller 
meetings.  Once  a  week  we  have  a  meeting  of  the  heads  of 
the  departments  and  their  principal  assistants,  one  or  two. 
There  the  matters  are  discussed;  the  minutes  are  kept,  not  in 
detail  but  simply  conclusions  reached,  and  they  are  filed.  Any- 
thing  of  general  interest,  even  though  to  one  department  in 
particular,  is  taken  up  in  these  department  meetings,  and  our 
judgment  is  that  we  get  a  better  understanding  and  more  ef- 
fective results  from  the  discussion  of  those  things  than  simply 
by  the  promulgation  of  a  bulletin  in  cold  type  which  may  or 
may  not  be  understood,  and  if  not  understood,  having  small 
chance  of  being  questioned  by  any  particular  employee  so 
that  he  will  imderstand  it. 

I  think  the  personal  touch  in  any  organization,  more  partic- 
ularly in  a  smaller  organization  is  very  valuable  in  making 
effective  the  desires  of  the  management. 

Mr.  C.  J.  DoDDS  (Lawrence,  Kans.)  :  In  answer  to  the 
gentleman  who  has  just  spoken  I  would  say  that  I  represent  a 
small  company,  one  of  3,500  consumers,  and  about  ten  or 
twelve  employees.  In  the  last  year  we  have  found  the  bulletin 
almost  a  necessity  because  certain  matters  that  had  become 
understood  seemed  to  demand  modification.  It  is  our  practice 
to  keep  most  of  our  employees  busy  with  the  service  gang 
part  of  the  month,  and  as  they  may  be  needed  to  supplement 
the  work  of  the  meter  setting  force,  or  the  meter  reading 
force,  to  bring  them  in  for  that  work;  the  result  is  that  if  a 
rule  is  promulgated  while  they  are  out  on  the  service  gang 
and  then  in  a  few  days  a  man  is  brought  in  for  other  work, 
he  does  not  understand  the  changes  that  may  have  taken  place. 
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We  have  a  bulletin  board  on  which  the  new  rules, — any 
changes  in  practice  and  instruction,  are  placed.  Rule  i  is  that 
every  employee  is  held  responsible  for  the  knowledge  on  those 
bulletins  as  they  are  posted. 

We  get  around  the  personal  touch  part  of  it  through  the 
fact  that  in  a  small  organization  like  that,  all  of  our  men  are 
in  close  touch  with  the  management  and  know  what  is  going 
on.  If  there  is  something  they  do  not  understand,  they  dis- 
cuss it  and  we  issue  a  supplement  or  written  instruction,  and 
other  verbal  comment  on  the  thing  as  well. 

Mr.  F.  Hellen  (Rochester,  N.  Y.)  :  I  have  had  consider- 
able experience  on  the  question  of  books  of  rules  and  bulletins, 
and  such  matters.  .  I  formerly  worked  under  a  general  mana- 
ger when  I  first  started  out,  and  everything  we  did  we  tried 
to  do  with  a  book  of  rules ;  a  book  of  different  kind  of  instruc- 
tions. Very  fortunately  after  that  I  came  under  another 
general  manager  and  we  cut  a  great  deal  of  that  out,  and 
I  believe  it  worked  better.  Where  I  am  now  connected 
(Rochester,  N.  Y.,  since  1904),  it  was  the  policy  of  the  gener^al 
manager  at  that  time  to  get  up  a  very  large  volume,  a 
book  of  rules.  Everything  was  done  by  the  same;  by  rules, 
memoranda,  etc.,  signed  by  the  superintendent  in  charge  and 
the  general  manager,  and  the  result  was  that  if  you  two  weeks 
afterwards  called  your  employee's  attention  to  a  certain  rule 
that  was  written  in  that  book,  he  could  not  answer  it.  The 
book  of  rules  is  all  right  on  some  things,  but  by  personal  talks, 
such  as  Mr.  Peck  is  carrying  out,  I  believe,  secured  much 
better  results. 

We  have  discontinued  this  large  "Volume  of  Instructions" 
that  we  have  had,  and  we  have  very  few  rules  at  the  present 
time. 

But  you  take  it  in  the  shop  department,  the  shop  foreman 
gives  his  men  a  personal  talk  once  a  week;  he  goes  over  the 
different  things  as  they  come  up,  and  he  himself  is  kept  in 
contact  by  the  superintendent  so  that  he  knows  what  he  is  talk- 
ing about.  In  that  little  talk  to  his  men  they  are  not  afraid  to 
talk,  but  if  a  man  from  the  office  of  the  company,  or  the  gen- 
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eral  manager,  does  the  talking  the  employees  will  hang  back 
and  generally  will  not  answer  his  questions.  I  know  that  from 
my  experience  when  I  worked  in  the  shop. 

Mr.  David  A.  Reed  (Duluth,  Minn.) :  A  great  deal  of 
complaint  prevailed  two  or  three  years  ago  in  reference  to  the 
excessive  number  of  rules  and  regulations.  Complaints  came 
from  our  customers  who  said  when  they  came  to  the  office — I 
might  say  that  this  is  a  municipal  gas  plant  in  Duluth — that  if 
they  wanted  to  do  something  about  changing  their  meter  or 
their  pipes,  or  using  the  gas  for  heating,  they  were  referred 
to  certain  rules  which  barred  them  from  doing  what  they 
desired.  This  resulted  in  a  great  deal  of  dissatisfaction  among 
our  customers.  As  a  matter  of  fact,  they  would  go  over  to 
the  other  utility  offices  where  they  did  not  seem  to  have  as 
many  rules,  the  customers  could  make  almost  any  kind  of  a 
wish  known — even  to  discounting  their  bills,  and  I  under- 
stand— ^their  wishes  were  acceded  to  simply  because  no  rules 
interfered,  and  the  result  was  that  our  "Bible,"  as  the  pre- 
ceding speaker  has  suggested,  has  been  retired.  We  have  the 
"Bible"  just  the  same,  and  the  printed  rules  that  we  discuss 
with  our  employees,  but  we  do  not  show  them  as  much  to  the 
public  as  we  did  formerly,  and  we  accomplish  practically  the 
same  efficiency.    We  find  this  modification  works  very  well. 

The  Bulletin,  as  we  call  it,  is  mailed  each  month  with  the 
monthly  bills,  to  our  customers  and  does  not  go  to  the  em- 
ployees. In  that  bulletin  we  discuss  matters  generally;  we 
try  to  get  in  touch  with  the  customers,  in  a  friendly  way,  and 
consider  matters  openly  and  above  board,  even  to  our  finances 
and  our  profits.    I  think  it  has  done  a  great  deal  of  good. 

As  to  rules  for  our  employees,  the  "monthly  meetings"  are 
irregular  meetings,  sometimes  once  a  week.  We  discuss  the 
rules  so  far  as  they  apply  to  the  conduct  and  work  of  the 
employees,  and  the  employees  are  requested,  to  ask  questions 
if  they  do  not  understand  any  of  the  rules.  They  take  part  in 
the  discussion,  and  I  think  by  that  means  they  become  more 
familiar  with  the  rules  and  their  duties  than  they  would  by 
simply  perusing  the  printed  rules  and,  as  I  say,  both  sides 
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of  the  question  seem  to  be  in  their  proper  province  for  the 
best  effect. 

Mr.  W.  D.  Kslley  (New  York)  :  I  fail  to  see  how  a  gas 
company  of  any  size  can  get  along  without  a  book  of  rules  for 
the  fitting  shop,  and  without  living  up  to  them  very  strictly. 

We  have  in  Manhattan  a  school  of  instruction  for  the  fit- 
ting department.  The  entire  course  covers  ten  studies.  As 
an  employee  is  about  to  pass  in  a  study,  he  is  given  a  paper 
containing  ten  questions  selected  to  show  the  man's  knowledge 
of  the  book  of  rules  on  that  subject.  The  employee  does  not 
know  what  the  questions  will  be,  but  does  know  they  will  be 
on  a  certain  class  of  work,  thus,  he  is  compelled  to  become 
familiar  with  the  part  of  the  book  of  rules  relating  to  that  par- 
ticular class  of  work.  Having  passed  in  ten  studies  and  hav- 
ing answered  loo  questions,  we  have  a  very  good  estimate  of 
the  man's  ability,  as  well  as  his  knowledge  of  the  rules  of  the 
department. 

Mr.  Charliss  M.  Cohn  (Baltimore,  Md.)  :  Mr.  Kelley,  is 
that  school  of  instruction  restricted  to  oral  instruction,  or  to 
right  and  wrong? 

Mr.  Kew^Ey  :  Absolutely  practical  illustrations.  Right  and 
wrong. 

The  Chairman  :  We  are  greatly  indebted  to  Mr.  Ritter  for 
bringing  out  some  valuable  points.  The  important  point  is 
the  necessity  for  instruction  of  employees  as  Mr.  Doty  said, 
I  think,  using  all  proper  means,  such  as  meetings,  the  bulletin 
system  and  published  rules. 

Mr.  Ritter's  system  is  practically  a  book  of  rules;  it  is  a 
loose-leaf  book  of  filing  and,  as  I  take  it,  is  revised  from  time 
to  time. 

There  is  another  matter  which  it  will  be  necessary  for  the 
Accounting  Section  to  take  up,  and  that  is  the  appointment  of 
a  committee  to  select  three  names  for  submission  to  the  Gen- 
eral Nominating  Committee  as  candidates  for  the  office  of 
Vice-President  of  the  Section.  In  that  connection,  I  will  name 
T.  V.  Purcell,  of  Chicago,  H.  W.  Peck,  of  Schenectady,  and 
Jansen  Haines,  of  Des  Moines,  as  a  Committee,  and  it  is 
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requested  that  the  Committee  make  their  report  at  to-morrow's 
session  of  the  Accounting  Section. 

The  next  paper  on  our  program  is  one  on  The  Merit  Sys- 
tem, by  Mr.  William  D.  Kelley,  of  the  Consolidated  Gas  Com- 
pany, of  New  York.  We  are  fortunate  in  having  Mr.  Kelley 
with  us  to  read  his  paper. 

Mr.  W.  D.  KELWy:  I  will  not  read  the  entire  paper,  Mr. 
Chairman,  but  rather  the  introduction  which  is  taken  verbatim 
from  the  paper.  It  will  explain  perhaps  why  the  merit  system 
works  well  with  us  while  it  might  not  work  so  well  with 
others. 

MERIT  SYSTEM  FOR  THE  EMPLOYEES  OF  THE 
FITTING    DEPARTMENT    OF    THE    CONSOLI- 
DATED GAS  COMPANY  OF  NEW  YORK  AND 
AFFILIATED  COMPANIES  IN  THE 
BOROUGHS  OF  MANHATTAN 
AND  THE  BRONX. 

Before  proceeding  to  outline  the  operation  and  result  of  the 
Merit  System  it  may  be  interesting  to  bestow  a  passing  glance 
at  some  of  the  principal  causes  that  led  to  its  adoption. 

The  employees  of  the  fitting  department  do  all  the  com- 
pany's work  on  the  consumer's  premises  from  the  head  of  the 
service  to  the  point  where  the  gas  is  consumed.  This  includes 
setting  and  exchanging  meters,  leaks,  stoppages  of  all  kinds, 
indexing,  high  bill  complaints,  and  all  other  miscellaneous  work 
necessary  to  the  successful  and  satisfactory  distribution  of  gas. 

In  addition  to  this  there  is  the  installation,  exchanging,  and 
maintenance  in  repair  and  adjustment  of  all  appliances  from 
the  small  domestic  to  gas-fired  steam  boilers,  and  when  it  is 
remembered  that  the  appliance  rental  system  obtains  in  all 
companies  in  the  twin  boroughs,  the  preponderance  of  labor 
contributed  to  the  fitting  department  from  this  source  is  ob- 
vious. 

In  performing  this  work  it  is  quite  apparent  how  impossible 
it  is  to  have  the  fitters  and  their  helpers  under  the  supervision 
of  a  foreman  or  superintendent  at  all  times,  or  even  for  a 
very  small  percentage  of  the  working  day,  scattered  as  they  are 


284 

over  the  entire  city,  except  at  a  cost  out  of  ratio  to  the  result 
obtained.  There  is  therefore,  no  alternative  but  to  leave  them 
largely  to  their  own  resources  and  the  amount  of  work  done 
or  "Tickets  Executed"  depends  solely  on  the  individual's  fitness, 
honesty,  industry  and  his  sense  of  fairness  to  the  company. 
In  a  body  of  1,200  men  (there  are  about  that  number  em- 
ployed) there  are  the  good,  the  bad,  and  the  indifferent,  but 
the  superintendents  of  the  different  shops  know  them  all  in- 
dividually and  have  in  their  minds  a  fair  estimate  of  each  man's 
ability  and  value.  This  opinion  is  formed  by  watching  the 
number  of  completed  tickets  turned  in  by  the  different  men, 
from  the  foremen's  report,  from  occasionally  inspecting  the 
man's  work  on  the  district,  and  from  his  school  record. 

The  above  method  is  intangible  and  unsatisfactory.  The 
superintendent's  judgment  may  not  at  all  times  be  right,  for 
no  man  is  infallible  and  although  he  is  in  close  contact  with  his 
men,  an  unconscious  mental  prejudice  might  unfairly  operate 
against  an  employee's  just  advancement,  as  all  recommend- 
ations for  wage  adjustments  are  made  by  the  superintendent. 
This  is  a  serious  responsibility  to  place  on  one  man's  shoulders 
without  some  accurate  standard  helpful  in  appraising  a  man's 
worth. 

It  was  with  the  two-fold  purpose  of  creating  this  standard  in 
shop  operation  and  with  the  thought  of  encouraging  the  men  in 
the  faithful  and  intelligent  performance  of  their  duties  and 
benefiting  them  according  to  their  deserts,  that  the  Merit  Sys- 
tem was  inaugurated. 

The  number  of  trivial  irregularities,  or  offences  to  which 
employees  are  liable,,  which  while  of  little  account  singly,  when 
considered  collectively  are  an  impairment  to  efficiency,  as 
well  as  a  stumbling  block  to  the  proper  maintenance  of  shop 
discipline.  The  introduction  of  the  Merit  System  has  in  a 
large  measure  removed  this  trouble. 

The  principal  elements  of  this  system  are  : 

I.  A  specific  number  of  demerits  are  imposed  for  various 
infractions  of  the  rules  and  for  improper  or  unsatisfactory 
work,  also  for  incomplete  or  incorrect  reports. 
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2.  Against  these  demerits  four  credits  are  given  for  a 
month's  perfect  work,  that  is,  a  month  without  demerits. 

3.  The  credits  balance  or  cancel  a  like  number  of  demerits, 
which  allows  a  man  to  improve  his  standing  by  good  work. 
This  is  a  very  important  feature  of  the  system  as  it  encourages 
a  man  to  strive  for  a  perfect  month  in  order  to  better  a 
previous  month's  standing,  and  prevents  the  employee  from 
becoming  disheartened  due  to  a  poor  start. 

4.  The  standing  of  the  men  is  posted  in  the  different  shops 
at  the  end  of  each  month. 

5.  Cash  prizes  are  awarded  semi-annually  to  those  men  with 
the  best  records,  and  also  any  increases  in  pay  depend  in  a 
measure  on  their  standing  in  the  Merit  System. 

6.  The  system  considers  only  the  quality  of  the  work  done, 
and  in  no  way  the  quantity.  The  superintendent  is  responsible 
for  the  execution  of  the  work  and  from  his  reports  can  usually 
ascertain  whether  or  not  a  man  is  "soldiering." 

The  number  of  demerits  to  be  imposed  was  established  by  a 
committee  of  the  shop  superintendents  who  made  a  complete 
list  of  all  the  errors  and  omissions  the  men  were  liable  to  make 
in  the  prosecution  of  their  work.  Their  report  contained  some 
563  items  which  were  reconsidered  and  reduced  to  340  in 
number.  These  340  errors  or  infraction  of  rules  were  then 
reviewed  with  great  care  and  the  number  of  demerits  each  was 
to  carry  was  established,  by  considering  comparatively  their 
degree  of  seriousness  in  regard  to  the  company's  relation  to 
consumer  and  the.  safety  of  the  public  and  employee.  The 
number  of  demerits  imposed  ranged  from  i,  for  a  slight 
clerical  error  to  15  for  the  more  serious  offences,  these  being 
those  omissions  of  duty  which  would  entail  loss  to  the  com- 
pany and  cause  annoyance  or  inconvenience  to  the  consumer. 

Serious  offences  which  warrant  discharge  are  not  considered 
in  this  system.  For  less  serious  infractions  of  rules  an  em- 
ployee may  be  laid  off  for  a  time.  He  then  ceases  to  partici- 
pate in  the  semi-annual  competition,  but  is  eligible  for  the  next 
period. 

The    alloting   of    demerits   was    a    difficult    task   as    each 
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offence  had  to  be  carefully  weighed  with  every  other  because 
"fairness  to  the  men"  was  the  principal  around  which  this 
system  was  developed  and  consequently  the  penalties  had  to  be 
relatively  fair.  A  tribute  to  the  success  of  the  efforts  in  this 
regard  lies  in  the  fact  that  there  has  never  been  a  complaint 
that  the  system  was  in  any  way  unfair  and  the  number  of 
demerits  has  not  been  changed  since  it  was  inaugurated,  al- 
though criticisms  are  always  welcomed  from  the  men  and  their 
foremen,  and  the  system  is  always  under  the  close  scrutiny  of 
the  general  office. 

After  the  number  of  demerits  for  the  various  offences  had 
been  established  it  was  difficult  to  adjust  the  system  to  har- 
monize with  the  School  of  Instruction  which  is  the  training 
groimd  of  the  companies  fitters  who  are  naturally  in  prepara- 
tory and  progressive  stages  of  advancement. 

In  this  connection  a  short  digression  may  be  pardonable  in 
order  to  outline  the  inauguration  and  functions  of  the  School 
of  Instruction  which  in  the  course  of  this  paper  is  occasionally 
referred  to.  Scarcity  in  the  labor  market,  of  skilled  help 
suitable  for  gas  company  work  and  the  rapid  development  and 
improvement  in  gas  appliances  were  the  principal  causes  for 
establishing  the  school.  The  latter  condition  practically  elimi- 
nated the  ordinary,  or  old  time  gas  fitter  as  a  producer  in  the 
fitting  department. 

The  function  of  the  school  is  to  have  thoroughness  and  uni- 
formity in  technical  training,  method,  and  policy,  common  to 
all  shops  and  that  the  educational  development  of  the  mechani- 
cal force  may  keep  pace  with  the  continuous  development  in 
domestic,  industrial,  and  commercial  appliances. 

It  was  decided  that  it  would  be  unjust  to  demerit  the  new 
man  until  he  had  opportunity  to  attend  the  school  and  learn 
our  practice,  except  for  such  offences  as  tardiness,  untidiness, 
incivility,  etc.  These  men  are  therefore  immediately  sent  to 
school  in  working  hours,  and  receive  full  pay  while  there. 
Their  course  is  graduated  in  the  various  phases  of  gas  com- 
pany work,  from  indexing  or  the  elementary  work  to  the  more 
complicated  mechanical  work  such  as,  repairs  and  adjustments 
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of  appliances,  meter  work,  complaints,  leaks,  appliance  in- 
stallations, etc. 

After  the  new  employee  has  successfully  passed  in  the 
school  upon  a  certain  line  of  work  he  is  sent  out  on  the  district 
on  the  same  work  with  a  district  instructor.  When  sufficient 
time  has  been  spent  on  the  district  with  the  instructor  and  the 
new  fitter  is  pronounced  fully  qualified  he  is  then  liable  to  be 
demerited  for  deficiency  in  that  particular  class  of  work. 
This  process  is  repeated  with  each  subject  until  the  student 
attains  the  rank  "all  around  fitter,"  that  is  qualified  to  do  all 
classes  of  fitting  department  work. 

To  be  positive  these  men  are  qualified,  the  rules  require  that 
they  spend  from  one  to  two  months  on  the  district  after  passing 
in  school  and  in  that  time  not  less  than  one  or  two  weeks  with 
a  qualified  instructor,  depending  upon  the  kind  of  work.  They 
are  then  examined  and  if  qualified,  "passed"  by  a  district 
foreman.  After  such  a  thorough  and  extensive  drilling  and 
training  there  can  be  no  question  as  to  the  justice  of  imposing 
demerits. 

The  preparation  required  on  each  class  of  work  before  de- 
merits are  imposed  is  as  follows : 

Indexing. — ^A  man  must  index  18  books  (approximately  300 
indexes  per  book)  within  two  months  after  passing  this  sub- 
ject in  the  school. 

Appliance  Repairs  and  Maintenance. — Afi  employee  must 
have  two  months  experience  on  the  district  after  passing  in 
the  school  and  in  that  time  the  employee  must  spend  one  week 
with  a  district  instructor,  and  then  be  passed  by  a  district 
foreman.  He  must  also  within  this  time  have  had  30  full  days 
alone  on  repairs. 

Meter-Locks  and  Unlocks. — An  employee  must  have  30 
days  on  this  class  of  work  within  two  months  after  passing  in 
the  school  and  during  this  time  one  week  with  district  in- 
structor.    He  is  then  passed  by  a  district  foreman. 

Complaints  and  Leaks, — An  employee  must  have  two  months 
district  experience  after  passing  in  the  school  and  in  that  time 
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two  weeks  with  a  competent  instructor.  He  must  then  be 
passed  as  qualified  by  a  district  foreman. 

Appliance  and  Meter  Installations. — ^An  employee  must  have 
two  months  district  experience  after  passing  in  the  school 
and  in  that  time  two  weeks  with  a  competent  instructor.  He 
must  then  be  passed  as  qualified  by  a  district  foreman. 

Each  shop  is  divided  into  lO  sections  under  this  system 
irrespective  of  the  number  of  men  in  the  shop.  One  shop 
may  have  lo  men  to  a  section  and  another  8,  but  by  this  means 
a  comparison  of  the  efficiency  of  any  two  men  in  different 
shops  is  readily  made.  Also  in  speaking  of  a  man  in  a  certain 
section  it  immediately  conveys  an  idea  of  that  man's  pro- 
ficiency, whereas  without  any  sections  a  man  being  No.  54, 
would  mean  little  without  knowing  the  number  of  men  em- 
ployed in  the  particular  shop. 

Demerits  are  imposed  by  the  assistant  superintendent  or  the 
clerks  in  the  shop  office  who  read  the  completed  tickets  to 
see  if  the  work  is  properly  reported  and  that  the  commercial 
department  has  all  the  information  required.  The  district 
foremen  who  inspect  the  fitter's  work  on  the  district  to  see 
that  it  is  properly  executed  also  impose  demerits. 

Each  time  a  man  receives  a  demerit  he  is  required  to  sign  a 
demerit  slip  (Plate  i,  la,  ib,  ic)  which  states  the  number  of 
demerits  incurred,  the  cause  and  by  whom  reported.  This  gives 
the  employee  an,  opportunity  to  explain  his  error,  or  claim 
exemption  and  when  signed  by  him  any  future  controversy  as 
to  the  number  of  demerits  received  is  avoided.  If  the  employee 
is  not  satisfied  that  he  had  made  an  error  for  which  he  should 
receive  demerits,  he  is  shown  his  mistake  in  the  shop  if  a 
clerical  omission,  or  if  the  work  in  question  is  on  the  district 
he  meets  his  district  foreman  there  who  shows  him  wherein  he 
was  wrong.  If  any  doubt  remains,  the  superintendent  may 
go  in  person  and  decide,  always  giving  the  benefit  of  any  doubt 
to  the  man.  This  trouble  and  expense  is  justified  because  the 
men  must  realize  that  the  system  is  absolutely  fair  and  that 
it  is  impossible  for  them  to  receive  demerits  they  do  not  de- 
serve.    Likewise  at  the  end  of  the  month  if  a  man  has  a  per- 
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feet  record  he  signs  a  credit  slip  (Plate  2)  for  4  credits,  with 
a  word  of  commendation  from  the  superintendent.  Credit 
slips  are  always  signed  without  argument.  These  slips  are 
also  approved  and  signed  by  the  superintendent  and  then  filed 
in  the  employee's  record  envelope  (Plate  3  about  %  size). 


eC^ilie  HOKTH  o^  "/  

II  auardBJ ^r . .U- CREWTS  A 


AH  the  offences  and  the  penalty  or  number  of  demerits  each 
carries  are  printed  in  book  form,  properly  indexed  and  are 
posted  in  all  the  shops  for  ready  reference  by  the  men  so  that 
they  can  check  the  number  of  demerits  received  for  each  of- 
fence. 
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(T)  Stove  Repairs 304 

(U)  Transportation 305 

ACCIDENTS. 

(A) 

Failing  to:  Demerits 

I.    Report  an  accident,  its  cause  and  all  particulars  promptly        5 

APPLIANCE  DELIVERY,  INSTALLATION 

AND  REMOVAL. 
(B) 

Failing  to:  Demerits 

1.  State  whether  for  Company's  or  Consumer's  benefit  when 

ordering  location  of  appliance  changed  and  that  per- 
mission is  granted  i 

2.  Attach  tag  to  meters  or  appliances  when  bringing  in i 
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APPLIANCE  DELIVERY,  INSTALLATION 
AND  REUOVAL.— (Continued) 

Failing  to:  Demerits 

3.  L'se  proper  pipe  fastenings 2 

4.  Guard  against  using  too  many  fittings 2 

5.  Report   that   appliance   obstructs   use   of   fire   exit   when 

measuring  or  setting   2 

6.  Instruct  the  Consumer  how  to  use  the  appliance 2 

7.  State  only  approximate  time  to  heat  contents  of  boiler 2 

8.  Report  missing  parts  on  "Bring  In"  orders 2 

9.  Verify  style  and  rental  number  of  appliance  before  ex- 

changing    2 

ID.    Set  appliances  level  2 

11.  Prove  on  rental  or  installment  order  that  your  company 

supplies    3 

12.  Properly  secure  all  parts  when  removing  an  appliance 3 

13.  See  that  pilots  operate  properly 3 

14.  Leave  an  appliance  in  proper  condition  or  report  if  unable 

to  do  so   3 

15.  See  that  no  parts  are  missing  or  broken 3 

16.  Properly  grade  cellar  lines 3 

17.  Set  appliance  in  a  safe  place 3 

18.  Return  old  material  and  have  it  properly  checked 3 

19.  Provide  proper  wall  protection 3 

20.  Have  cock  control  the  supply  before  using  Right  and  Left 

fittings    3 

21.  Place  a  hose  cock  a  safe  distance  from  a  burner  cock 3 

22.  Observe  rule  not  to  connect  rental  or  installment  appliance 

with  tubing   3 

23.  Report  that  premises  are  not  in  proper  condition  to  deliver 

or  connect  appliances    3 

24.  Instruct  Consumer  that  range  and  water  heater  cannot  be 

used  at  the  same  time  to  advantage  on  small  piping 3 

25.  Observe  that  all  parts  are  fitted  properly 3 

26.  Avoid  straining  cock  on  manifolds 3 

27.  Prove  that  work  is  O.  K.  when  so  reporting 3 

28.  Take  proper  measurements  or  to  remeasure 3 

29.  Properly    secure   piping   and    all    outlets   when    removing 

appliances    5 

30.  Prove  that  appliance  is  connected  to  proper  meter 5 

31.  Use  Right  and  Left  fittings  properly 5 

32.  Observe  rule  not  to  set  appliances  under  meter 5 

33.  Leave  old  range  in  a  safe  and  proper  place 5 

34.  Complete  an  exchange  when  possible  on  first  call 5 
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APPLIANCE  DELIVERY,  INSTALLATION 

AND  REMOVAL.— (Cbff/ffiMr</) 

Failing  to:  Demcriu 

35.  Put  up  connection  and  lock  controlling  cock  if  appliance 

is  incomplete  5 

36.  Safeguard  against  fire  when  setting  appliances 5 

37.  Measure  on  delivery  when  possible 5 

38.  Use  back  draught  tee  on  flue  connections 5 

39.  Guard  against  breakage  on  installation 5 

40.  Test  tubing  for  leaks 5 

41.  Remedy  or  report  defective  conditions 5 

• 

BURNERS. 
(C) 

Failing  to :  Demerits 

1.  Use  burners  as  stated  in  report i 

2.  Notify  Consumer  that  Governor  Company  will  attend  to 

complaint  when  such  a  device  is  in  service,  and  so  report  i 

3.  Use  water  gauge  and  pocket  meter 3 

4.  Properly  remedy  all  burner  complaints  when  possible 3 

5.  Prove  that  work  is  O.  K.  when  so  reporting 3 

6.  Guard  against  leaving  leaks  when  putting  on  burners 10 

CARTAGE. 

(D) 

Failing  to:  Demerits 

1.  Make  special  deliveries  when  tickets  call  for  same 2 

2.  Carry  meters  in  an  upright  position,  properly  bagged  and 

corked   c.        2 

3.  Guard  against  breakage  3 

CLERICAL  AND  REPORTS. 

(E) 

Failing  to:  Demerits 

1.  Leave  call  cards  or  any  other  forms  in  use 

2.  Notify  office  of  wrong  name  or  address 

3.  Write  up  tickets  properly 

4.  Check  mark  thus  (^/)  the  items  on  reverse  side  of  com- 

plaint tickets  in  frost  periods 

5.  Report  cleared  with  or  without  pump  and  what  removed . . 

6.  State  on  ticket  the  name  of  Governor  Company  if  the 

device  is  out  of  order 

7.  State  cause  of  trouble  on  "No  Gas"  ticket 
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9. 

10. 

II. 

12. 

13. 


17. 


i8. 


CLERICAL  AND  REFORTS.— (Continued) 
Failing  to :  Demerits 

8.  Report  unconsumed  gas  due  Consumer  when  exchanging 
Prepayment  Meter  and  also  report  unconsumed  allowed 
on  new  one  

Report  according  to  rule,  "I  locked,"  "I  found  meter 
locked"    

Report  according  to  rule,  "I  unlocked  and  tested,"  "I  found 
unlocked",  etc 

Give  number,  size  of  meter  and  location  of  leak  on  other 
Company's  meter  

Report  cause  of  complaint  if  other  than  stated  on  ticket. . . 

State  name  of  person  to  whom  notice  has  been  given  to 
have  leak  repaired  if  not  Company's  work 

14.  Report  part  of  meter  that  leaks 

15.  State  name  of  party  seen  and  whether  they  are  satisfied. . . 

16.  Report  on  ticket  why  successor  will  not  surrender  stove  on 

removal  order    

St^te  why  appliance  is  disconnected,  and  if  temporary  or 

permanent   

Report  names  and  addresses  of  those  not  familiar  with  use 

of  appliances  so  that  demonstrator  may  be  sent 

19.  Write  up  paster  on  meter 

20.  Report  style  number  and  location  of  appliance  on  appli- 

ance order  

Report  meter  number  if  upstairs  meter 

Stamp  time  sheet  on  leaving  and  state  address  of  last  job 

when  not  returning  to  shop 

23.  Report  who  seen,  what  time,  part  supplied,  size  and  number 

of  meter  

24.  Keep  office  tickets  clean  and  do  not  scribble  sketches  on 

them    

25.  Use  continued  report  slip  when  necessary 

26.  Report  D.  N.  R.  on  tickets  not  reached 

27.  Write  on  set  tickets,  "Set  and  tested  O.  K." 

28.  Report  condition  of  burners 

29.  Report  "Consumer  lighted  range  properly  in  my  presence" 

30.  Put  helper's  name  on  location  slips 

State  reason  for  measuring  to  reset 

Write  reports  on  tickets  at  time  work  is  finished 2 

Correct  wrong  address  on  orders 2 

Report  reason  for  exchanging  meters  or  appliances 2 

35.    Report  size,  number,  and  whether  ordinary  or  prepayment 

meters    2 


21. 
22. 


31. 
32. 
33. 

34. 
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CLERICAL  AND  Kn?ORrS.—(  Continufd) 
Failing  to:  Demerits 

36.  Obtain  proper  information  on  all  applications 2 

37.  Supply  all  mechanical  information  on  sketch  tickets 3 

38.  See  that  leak  tickets  are  time  stamped  before  leaving  shop  3 

39.  Measure  for  or  report  no  meter  set  when  measuring  for 

appliance    3 

40.  Report  broken  castings  that  will  cause  damage 3 

41.  Report  new  piping  3 

42.  Report  water  heaters  not  operating  satisfactorily 3 

43.  Report  immediately  stove  explosion  to  man  in  charge  of 

shop    5 

44.  Advise  shop  of  necessity  to  exchange  meter 5 

Same  clerical  error  on  a  number  of  tickets  same  day 
I  demerit;  not  one  demerit  for  each  ticket. 

COMPANY'S  PROPERTY. 

(F) 

Failing  to:  Demerits 

1.  Have  old  material  checked  when  brought  in 2 

2.  Observe  and  report  meters  with  dial  glasses  broken 2 

3.  Leave  old  or  unused  material  in  a  safe  place  for  vehicle 

to  bring  in   3 

4.  Return  locks  to  shop 3 

COMPLAINTS. 

(G) 

Failing  to:  Demerits 

1.  Notify  consumer  that  complaint  has  been  attended  to i 

2.  Carry  a  few  burners 2 

3.  Prove  that  meter  registers  on  small  light,  after  removing 

condensation    2 

4.  Obtain  and  report  that  permission  is  granted  to  apply  pump 

to  house  pipes  2 

5.  Prove  that  drips  are  clear  after  pumping 2 

6.  Leave  printed  notice  why  gas  cannot  be  turned  on 2 

7.  Report  cause  of  chronic  complaints  and  how  to  remedy...  3 

8.  Guard  against  meter  acting  as  a  drip 3 

9.  Measure  foi*  or  report  larger  drip  necessary 3 

10.  Prove  that  trouble  is  in  governor  before  so  reporting 3 

11.  Report  inadequate  branch  service  conditions 3 

12.  Attend  to  complaint  if  governor  is  out  of  action 3 

13.  Clear  meter   3 

14.  Prove  that  burners  ordered  are  necessary 3 
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COMPLAINTS.— ( Continued) 
Failing  to :  Demerits 

15.  Prove  that  work  is  O.  K.  when  so  reporting 3 

16.  Prevent  back  pressure  f rbm  pump  getting  into  meter s 

17.  Prove  pump  needed  5 

18.  Remedy  on  first  call  when  possible 5 

19.  Prove  that  service  could  not  be  cleared  before  so  reporting  5 

20.  Clear  street  service  when  meter  cocks  are  accessible,  or 

where  there  is  a  controlling  cock 5 

21.  Phone  to  shop  for  instructions  when  finding  meter  locked 

on  "No  Gas"  complaint. ; 5 

22.  Deodorize  with  **Germo"  or  other  approved  disinfectant...        5 

23.  Report  that  a  good  service  is  available  if  one  in  use  cannot 

be  cleared   5 

24.  Notify  consumers  and  janitor  that  gas  is  being  turned  on 

or  off  of  the  building 10 

25.  Prove  that  supply  is  O.  K.  throughout  when  so  reporting. .       10 

EQUIPMENT. 

(H) 

Failing  to :  Demerits 

1.  Keep  lockers  and  tool  bags  free  from  an  excess  quantity 

of  nipples,  fittings  or  other  material i 

2.  Withdraw  tool  tickets  and  return  large  tools  promptly 2 

3.  Carry  extra  nipples  and  fittings  to  complete  job  on  first  call  3 

4.  Go  out  properly  equipped  at  all  times 5 

HABITS  AND  CONDUCT. 

(I) 
Failing  to :  Demerits 

1.  Observe  rule  that  employees  must  not  enter  into  argument 

with  Consumers,  but  report  facts  to  their  superior 3 

2.  Maintain  a  tidy  appearance 3 

3.  Refrain  from  smoking  or  drinking'  on  Consumer's  premises  5 

4.  Be  respectful  and  courteous  to  Consumers 5 

5.  Observe  the   rule  that  employees  must  not  assign  their 

wages 10 

INDEXING. 

(J) 
Failing  to :  Demerits 

1.  Report  alteration   or   B.  C.  D i 

2.  Report  why  access  cannot  be  gained i 

3.  Report  meters  located  in  dangerous  or  inaccessible  places        i 
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INDEXING.— (C(7«/mtteJ) 
Failing  to:  Demerits 

4.  Note   in   index    book    changes    in    apartments    or    house 

numbers    

5.  Compare  the  entire  meter  number 

6.  Read  index  correctly  

7.  Take  proper  index  

8.  Make  return  call  on  meters  you  were  unable  to  index 

9.  Report  meters  not  listed  giving  address,  location,  number 

and  when  installed  

10.  Note  meters  exchanged  and  to  take  new  meter  number  and 

index    

11.  Report  meters  not  properly  supported  by  shelf 

12.  Obey  the  rule  not  to  make  memorandums  on  cover  of 

index  book    

13.  Make  out  shop  index  slip  immediately  upon  your  return.. 

14.  Give  complete  information  on  skip  tickets 

15.  Use  prescribed  abbreviations  

16.  Make  proper  effort  to  get  an  index 3 

17.  Use  an  electric  torch  while  indexing  meters S 

18.  Obey  the  rule  not  to  state  amount  of  Consumer's  bill 5 

19.  Report  a  leak  S 

LEAKS. 

(K) 

Failing  to :  Demerits 

1.  Make  proper  effort  to  see  an  adult  when  answering  a  leak 

complaint   3 

2.  Examine  the  repaired  leaks  when  verifying 3 

3.  Prove  that  a  strain  causes  the  leak,  and  report  what  is 

necessary  to  remedy   3 

4.  Determine  and  report  extent  of  leak  if  at  outlet  of  meter, 

outlet  connection  or  house  pipes 3 

5.  Prove  that  work  is  O.  K.  when  so  reporting 3 

6.  Make  proper  temporary  repairs 5 

7.  Repair  leak  that  is  Company's  work 5 

8.  Get  instructions  from  shop,  if  locking  meter  is  objected  to  S 

9.  Notify  Consumers  why  gas  is  shut  off S 

10.  Properly  report  leak  complaint,  known  to  be  chronic 5 

11.  Repair  any  leak  permanently  when  possible  on  first  call. ..        5 

12.  Prove  that  leak  was  as  reported  and  that  there  are  no  other 

leaks    S 

13.  Await  arrival  of  Street  Department  and  report  name  and 

time  of  man  relieving 5 
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hEAKS,— (Continued) 
Failing  to:  Demerits 

14.  Report  and  repair  temporarily  leaking  dial  glasses 5 

15.  Order  meter  exchanged  at  once  if  necessary 10 

16.  Guard  against  leaving  leak  in  doing  any  kind  of  work 10 

17.  Guard  against  careless  use  of  flame 10 

18.  Lock  a  controlling  cock  if  leak  is  serious  enough 10 

19.  Notify  shop  at  once  after  locking  a  service  cock 10 

20.  Test  all  pfping  after  repairs  are  made,  before  leaving  gas  on  10 

21.  Notify  shop   at  once,  if   strong  odor  of   gas   cannot  be 

located,  and  await  assistance 10 

22.  Notify  shop  at  once,  of  a  leak  requiring  immediate  atten- 

tion of  Street  Department 10 

23.  Ventilate  and  use  other  proper  precautions 10 


LOCKS  AND  UNLOCKS. 
(L) 

Failing  to :  Demerits 

1.  Answer  all  questions  printed  on  reverse  side  of  order i 

2.  Get  application  signed  when  possible i 

3.  Get   application   signed,   take   index   and    deposit   receipt 

number  when  finding  successor  using  gas  on  an  order 

to  lock   I 

4.  Unlock  all  meters  necessary  to  supply  and  so  report 3 

5.  Note  and  report  defective  meter  conditions 3 

6.  Take  measurements  where  there  is  no  meter 3 

7.  Telephone  to  other  Company  when  their  meter  supplies..  3 

8.  Prove  that  work  is  O.  K.  when  so  reporting 3 

9.  Have  Consumer  sign  reverse  side  of  lock  order  when  meter 

is  not  to  be  locked 3 

10.  Report  meter  number  and  index  or  that  meter  is  inaccess- 

ible on  a  call 3 

11.  Report  new  piping  or  alteration 5 

12.  Prove  that  meter  supplies  part  and  party  called  for  on 

order   5 

13.  Enter  apartment  before  proceeding  with  execution  of  order  5 

14.  Observe  rule  that  meters  must  not  be  unlocked  unless  test 

can  be  obtained  through  fixtures  or  appliances 5 

15.  Prove  that  meter  should  be  locked 5 

16.  Give  gas  when  possible  and  proper  to  do  so 5 

17.  See  that  all  outlets  are  properly  secured 10 

18.  Prove  that  house  pipes  are  tight  before  leaving  gas  turned 

on   10 
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METER  WORK. 
(M) 

Failing  to:  Demerits 

1.  Alark  part  supplied  on  shelf  and  paster i 

2.  Set  meters  level  2 

3.  Report  damaged  meters  2 

4.  Take  proper  measurements,  or  remeasure 3 

5.  Put  on  service  controlling  cock 3 

6.  Order  shelf,  and  put  it  up  properly 3 

7.  Gas  out  properly   3 

8.  Provide  proper  swings  3 

9.  Use  ells  instead  of  tees  in  apartment  sets 3 

10.  Use  tees  on  bottom  of  riser  in  cellar  sets 3 

11.  Discover  and   report  defective  meter   cock    (passing  gas 

vhen  shut  off)   3 

12.  Install  by-pass  on  100  It.  meters  and  larger  for  fuel 3 

13.  Set  meter  in  proper  location  and  height 3 

14.  Remedy  or  report  poor  supply 3 

15.  Prove  that  work  is  O.  K.  when  so  reporting 3 

16.  Prove  that  your  company  controls  rising  service 5 

17.  Place  cock  in  an  accessible  position 5 

18.  Set  all  meters  needed 5 

19.  Provide  necessary  drips  5 

20.  Set  proper  size  meter  for  adequate  supply 5 

21.  Observe  and  report  new  piping  or  alterations 5 

22.  Lock  cock,   plug  or   cap   service  and   house  pipes   when 

removing  meter   S 

23.  Prove  gas  in  service  when  measuring 5 

24.  Discover  back  pressure  of  gas  or  air 5 

25.  Prove  that  meter  is  not  being  used  before  disconnecting. .  5 

26.  Avoid  strains  5 

27.  Prove  that  meter  supplies  party  and  premises  called  for  on 

order    5 

28.  Prove  that  meter  registers  on  test  dial,  with  a  small  light  5 

29.  Lock  meter  cock  when  putting  up  connections  only 5 

30.  Lock  or  disconnect  if  leak  is  in  house  pipes 10 

31.  Have  rising  service  tested  with  water  gauge,  before  turn- 

ing on  gas  IS 

MISCELLANEOUS. 
»       (N) 
Failing  to:  Dcmeriu 

1.  Order  burners  exchanged  when  necessary i 

2.  Report  apartment  vacant  and  meter  not  locked i 
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MISCELLANEOUS.— ( Continued) 
Failing  to:  Demerits 

3.  Report  meter  will  not  be  used i 

4.  Have  Consumer  sign  high  bill  order  if  satisfied i 

5.  Prove  whether  the  governor  is  in  action  or  not 3 

6.  Prove  that  no  other  party  is  using  gas  from  meter 3 

PREPAYMENT  WORK. 
(O) 

Failing  to:  Demerits 

1.  Detect  over-delivery   3 ' 

2.  Prove  that  meter  delivers  the  proper  amount  and  registers 

on  test  hand  on  main  dial 3 

3.  Make  collection  when  repairing  meter 3 

4.  Guard  against  ordering  meter  exchanged  unnecessarily 3 

5.  Note  collections  from  Prepayment  meters  by  placing  printed 

form  in  cash  box 3 

6.  Allow  unconsumed  when  proper  to  do  so 3 

7.  Instruct  Consumers  how  to  operate  Prepa>Tnent  meter....  5 

8.  Turn  in  cash  collection 5 

PROTECTION  OF  CONSUMERS  AND 

COMPANY. 

'       (P) 

Failing  to :  Demerits 

1.  Leave  meter  cock  adjusted  as  found 2 

2.  Notify  shop  of  bad  service  or  meter  conditions 2 

3.  Lock  meter  if  fixtures  or  appliances  are  not  connected 3 

4.  Leave  old  meter  in  safe  place  when  not  returning  to  shop  3 

5.  Guard  against  damaging  Consumer's  property 3 

6.  Prove  that  work  is  O.  K.  when  so  reporting 3 

7.  Report  to  man  in  charge  any  sickness  or  accident  employee 

may  learn  of  resulting  from  gas 5 

8.  Use  proper  precautions  as  to  ventilation  and  light  when 

working  in  dark  places 5 

9.  Install  drip  in  a  safe  place 5 

ID.    Prove  not  Company's  work  before  ordering  owner  to  repair  5 

11.  Report  damage  to  Consumer's  property 5 

12.  Return  meters  dropped  or  otherwise  damaged 5 

13.  Notify  proper  persons  when  gas  is  turned  off  or  on 10 

14.  Give  gas  where  the  Company  is  involved  through  meter 

being  locked  in  error,  or  service  cock  and  street  valve 

shut  off 10 
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PROTECTION  OF  CONSUMERS  AND 

COMPANY.— (Continued) 

Failing  to:  Dcmeriu 

15.  Go  through  all  apartments  and  see  that  all  fixtures  and 

appliances  are  turned  off  and  outlets  properly  secured 

before  turning  on  gas 10 

16.  Shut  off  main  stop  cock  or  plug  service  before  working 

on  live  gas 10 

17.  Light  all  pilots  when  turning  on  gas 10 

18.  Shut  off  rfieter  cock  for  safety 10 

ROUTINE. 

(Q) 
Failing  to:  Demerits 

1.  Report  change  of  home  address i 

2.  Carry  Book  of  Instructions  when  on  duty i 

3.  Observe  rule  that  wording  on  face  of  tickets  must  not  be 

changed    i 

4.  Charge  time  properly  and  legibly i 

5.  Turn  in  location  sheets i 

6.  See  that  location  sheet  is  signed  and  time  stamped  before 

leaving  shop i 

7.  Notify  shop  of  intended  absence  before  8  a.  m 2 

8.  Report  punctually  for  work,  without  proper  excuse 2 

9.  Notify  shop  of  change  of  route 2 

ID.    Try  pump  before  leaving  shop 2 

11.  Have  test  hand  moving  upward  when  testing 2 

12.  Notify  Consumer  why  order  cannot  be  executed 2 

13.  Route  work  properly  on  location  sheet 2 

14.  Use  plyers  instead  of  wrench  on  3  and  5  ft.  meter  couplings  3 

15.  Have  a  General  Office  order  before  doing  any  kind  of 

appliance  or  fitting  work  in  a  public  building 3 

16.  Turn  in  tickets  immediately  upon  return  to  shop 3 

17.  Return  time  cards  at  proper  time 3 

18.  Report  at  school  on  time 3 

19.  Use    white   lead    or    other    approved   jointing   compound 

carefully   3 

20.  Use  "Gredag"  on  leaky  fixture  keys,  appliance  and  meter 

cocks    3 

21.  Prove  that  work  is  O.  K.  when  so  reporting 3 

22.  Report  immediately  the  loss  of  badge  or  ke3's 3 

23.  Return  keys  when  borrowed 3 

24.  See  District  Foreman  when  ticket  is  so  marked 3 

25.  Failing   to   have    tools    checked   and    inspected    when    so 

ordered   3 
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ROUTINE.— (Co«/mi*^rf) 
Failing  to:  Dementi 

26.    Send  tickets  to  shop  promptly  when  absent 5 

2^,    Reach  job  at  time  appointed 5 

28.  Remedy  existing  conditions  temporarily  and  take  a  meas- 

urement to  repair  permanently 5 

29.  Report  and  have  missing  tools  replaced  at  once 5 

30.  Turn  in  coupon  with  cash 5 

31.  Obey  orders   10 

SERVICE  INSTALLATION  AND  JOBBING. 

(R) 
Failing  to:  Dcmcrita 

1.  State  whether  for  Company's  or  Consumer's  benefit  when 

ordering  location  of  meter  changed,  and  that  you  have 

permission  to  do  so i 

2.  Notify  proper  person  to  have  repairs  made  if  not  Com- 

pany's work  I 

3.  Report  bad  conditions  of  street  services 2 

4.  Use  special  plugs  according  to  instructions 2 

5.  Order  alteration  to  piping  when  necessary 2 

6.  Prove  that  exchange  of  meter  was  necessary 3 

7.  Use  old  material  when  suitable 3 

8.  Remedy  or  report  trapped  conditions 3 

9.  Properly  grade  extension  of  service  or  house  pipes 3 

10.  Obtain  proper  authorization  before  removing  governor. ...  3 

11.  Provide  blow-out  on  head  of  service 3 

12.  Prove  that  work  is  O.  K.  when  so  reporting 3 

13.  Provide  necessary  drips  5 

14.  Extend  service  proper  size 5 

15.  Report  or  replace  defective  lead  connections  with  iron 5 

16.  Order  or  install  proper  size  pipe 5 

17.  Obtain  permission  before  changing  location  of  meter 5 

18.  Prove  pipe  gas  tight  after  pumping 10 

SERVICE  TO  CONSUMER 
(S) 

Failing  to :  Demerits 

1.  Allow  sufficient  time  to  do  work  when  making  an  appoint- 

ment     ^ I 

2.  Refer  Consumers  and  the  public  to  office  for  information  i 

3.  Leave  work  in  a  tidy  condition  by  removing  superfluous 

lead,  etc 2 

4.  Report  on  call  how,  and  at  what  time  order  can  be  executed  2 

5.  Notify  Consumer  why  job  could  not  be  completed 2 
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SERVICE  TO  CONSUMER.— (Con/tVittrrf) 

Failing  to:  Demerits 

6.  Report  complaints  of  neglect  made  by  Consumers 3 

7.  Make  every  effort  to  satisfy  Consumer 3 

8.  Prove  that  work  is  O.  K.  when  so  reporting 3 

9.  Refrain  from  boring  tlirough  or  damaging  mantles,  chair 

rails,  or  wood  trim  of  any  kind  unless  by  special  order  5 

10.  Prove  by  going  to  apartment  that  there  is  no  one  home 

and  do  not  take  the  janitor's  word  for  it 5 

11.  Reach  tickets  when  D.  N.  R.  already  appears  on  same 5 

12.  Telephone  to  shop  when  a  special  order  cannot  be  executed  5 

13.  Prove  that  gas  is  not  being  used  before  disconnecting 5 

14.  Notify  shop  where  meters  have  been  left  shut  off  after 

clearing  service    5 

15.  Reach  a  "special"  or  "to-day"  ticket 5 

STOVE  REPAIRS. 
(T) 

Failing  to:  Demerits 

1.  Remove    old     stove     repair    material     from     Consumer's 

premises    i 

2.  Get  release  signed  before  installing  flue  connection 2 

3.  Inform  operator  that  both  burners  cannot  be  used  at  one 

time  in  a  single  oven  stove 3 

4.  Observe  that  a  stove  is  in  good  working  order  in  every 

detail  when  reporting  that  all  is  O.  K 3 

5.  See  that  oven  is  properly  ventilated 3 

6.  Observe  that  all  burners  are  properly  adjusted 3 

7.  Observe  that  all  parts  are  fitted  properly 3 

8.  Regulate  when  material  is  to  follow 3 

9.  Report  style  and  number  of  appliance  and  order  proper 

material    3 

10.  Detect  and  report,  or  remedy  cause  of  poor  supply 3 

11.  Remove  stoppage  in  orifice  tube,  port  holes  or  any  part  of 

a  manifold  or  burner 3 

12.  Detect  badly  warped  baffle  plates  and  burners 3 

13.  Detect  and  remedy  any  defect  in  burner  cocks 3 

14.  Detect  that  body  of  appliance  is  rusted  through 3 

15.  Use  all  means  to  repair  appliances  before  ordering  ex- 

changed      3 

16.  Prove  that  work  is  O.  K.  when  so  reporting 3 

17.  Remove  flue  connection  or  so  report  where  there  is  a  back 

draught    5 

18.  Prove  there  is  no  back  draught  before  ordering  or  con- 

necting flue   5 
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TRAN  SPORTATION. 
(U) 

Failing  to :  Demerits 

I.    Use  carfare  as  such lo 


These  credit  and  demerit  slips  are  placed  in  the  employee's 
record  envelope  which  are  filed  alphabetically.,  At  the  end  of 
each  month  the  number  of  credits  and  demerits  is  balanced  and 
the  employee's  relative  standing  for  the  month  is  noted  on  the 
envelope  in  the  column  under  the  heading  "Standing."  At  the 
ending  of  the  second  month  the  two  months  are  combined 
and  so  on  until  the  six  months  period  is  complete.  It  will  be 
noticed  that  across  the  top  of  the  envelope  are  letters  from 
"A"  to  "V"  inclusive.  These  letters  correspond  to  the  index 
letters  in  the  "Demerit  Book,"  and  represent  the  different 
classifications  of  work,  such  as,  "G"-Complaints,  "I"-Habits 
and  Conduct,  "M"-Meter  Work,  etc. 

After  a  fitter's  record  is  balanced  at  the  end  of  each  month 
the  number  of  demerits  incurred  in  each  class  of  work  is 
entered  on  the  face  of  the  envelope  under  the  proper  letter. 
By  listing  the  demerits  in  this  manner  a  glance  at  the  record 
envelope  shows  the  superintendent  in  what  kind  of  work  the 
employee  is  deficient,  and  he  can  then  intelligently  help  the 
employee  to  overcome  and  correct  his  faults.  The  credit  and 
demerit  slips  and  the  record  envelope  are  all  the  forms  neces- 
sary for  the  efficient  running  of  the  system  and  the  clerical 
help  necessary  to  keep  the  records  is  practically  "nil." 

At  the  end  of  every  month  the  standing  of  the  men  is  posted 
in  each  shop  on  the  bulletin.  (Plate  4  about  J^  size).  The 
ten  men  (if  the  shop  employs  100  men)  with  the  highest 
standing  compose  the  first  or  honor  section,  the  man  with  the 
most  perfect  record  being  first  on  the  list,  next  best  number 
two,  and  so  on  to  the  last  man  in  the  last  section. 

At  the  end  of  each  six  months,  November  30th,  and  May 
30th,  cash  prizes  are  awarded  to  the  five  men  in  each  of  the 
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ten  shops  who  have  the  best  records  for  the  period,  distributed 
as  follows: 

1st    Prize  $25.00 

2nd  Prize  17.50 

3rd  Prize  12.50 

4th   Prize  10.00 

5th   Prize  7.50 

and  also  cash  consolation  prizes  to  the  next  five  men. 

As  increases  in  pay  are  also  largely  based  on  a  man's 
standing  in  the  Merit  System,  this  is  an  additional  induce- 
ment for  a  man  to  keep  a  good  average  record  by  close  at- 
tention to  duty.  In  considering  a  man's  record  in  the  Merit 
System  for  wage  adjustment  due  allowance  is  made  for  the 
new  man  at  a  low  rate,  as  it  is  not  expected  that  his  record 
will  be  as  perfect  as  the  experienced  fitter. 

Wage  increases  are  largely  based  upon  which  section  a  man 
is  in,  and  his  present  wage.  For  instance  a  fitter  earning 
$3.00  a  day  must  usually  be  in  the  first  or  second  section  to 
receive  an  increase,  while  a  helper  getting  $2.00  a  day  may  be 
in  the  sixth  section  or  better  and  be  eligible.  The  time  that 
has  elapsed  since  the  last  wage  increase  is  always  taken  into 
consideration. 

It  is  the  policy  of  the  department  to  keep  the  entire  force 
steadily  employed  during  the  full  year  if  it  is  possible.  How- 
ever, at  times,  due  to  the  fluctuations  in  the  volume  of  work 
or  orders  received  at  different  seasons  of  the  year,  this  is 
impossible,  as  in  the  spring  and  fall  the  work  is  very  heavy, 
and  then  usually  dull  periods  are  encountered,  during  the 
summer,  and  at  times  in  the  winter  months.  During  these  dull 
periods  it  is  necessary  to  decrease  the  force.  This  is  done  by 
laying  off  some  of  the  men  in  the  lower  sections  and  rotating 
this  among  the  men  to  make  the  individual  burden  as  light  as 
possible.  It  is  only  fair  when  this  condition  arises  that  the 
men  with  the  better  records  are  kept  at  work,  and  those  who 
have  a  low  standing  be  laid  off,  this  forming  another  incentive 
for  the  men  to  maintain  a  good  record  in  the  system. 

The  Merit  System  has  now  been  in  operation  about  two 
20 
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years.  Since  its  adoption  the  quality  of  the  work  has  im- 
proved and  the  cost  decreased.  This  is  due  largely  to  the  fact, 
that  it  is  seldom  necessary  to  go  back  to  pick  up  any  odd  ends, 
or  to  obtain  any  information  required  on  the  tickets.  Also 
less  trouble  is  caused  the  consumer  as  fewer  calls  are  made. 

The  men  like  the  system  and  take  great  pride  in  their  stand- 
ing and  are  at  all  times  working  to  improve  their  rating.     . 

The  Merit  System  has  been  the  means  of  obtaining  whole 
hearted  co-operation  from  the  men  in  satisfying  and  render- 
ing good  service  to  the  consumers,  and  it  is  believed  that  the 
companies  have  been  benefited  by  its  adoption. 

The  Chairman  :  We  have  one  written  discussion  on  Mr. 
Kelley's  paper.  It  is  brief  and  I  think  it  would  be  well  to  have 
the  Secretary  read  it. 

Mr.  B.  F.  Pf,i,ton  (St.  Paul,  Minn.)  :  (Written  discussion 
communicated.)  Mr.  Kclley's  paper  requires  study  to  get 
at  the  real  benefits  of  the  system  described.  He  has  been  very 
modest  in  his  statements  as  to  how  well  it  works. 

It  would  seem  that  the  system  is  built,  as  one  might  say,  on 
a  system  of  "don'ts"  and  negations  and  it  occurred  to  me  that 
a  few  more  merits  scattered  among  the  demerits  for  such  acts 
as  do  not  come  as.  obligations  for  a  gas  fitter,  but  rather  as  a 
gratuitous  service  might  be  advisable,  such  as  reporting  new 
prospects,  street  leaks,  gas  thefts,  etc.,  or  even  merits  for  ex- 
ceptional service  or  performance  of  special  duties  might  be 
allowed. 

Also  it  occurred  to  me  that  if  the  same  proficiency  of  inspec- 
tion and  checking  necessary  for  the  satisfactory  working  of 
this  system  were  exercised  with  other  systems  very  good  re- 
sults would  be  derived. 

There  is  no  serious  question  about  a  system  which  Mr. 
Kelley  states  has  worked  out  so  satisfactorily  in  the  gigantic 
"Consolidated  Gas  Company  of  New  York." 

I  can  see  no  reason  why  the  cardinal  points — ^yes,  and  much 
of  the  same  details  of  this  system — cannot  be  copied  for  use 
in  companies  of  all  sizes  where  there  are  a  dozen  fitters,  or 
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more.  Our  problems  of  inspection,  supervision  and  reports 
are  much  the  same  as  in  the  larger  company. 

The  main  object  of  the  system  is  to  get  something  that  the 
men  will  boost  and  co-operate  with  in  making  it  a  success. 
It  is  not  a  question  of  how  many  slips  we  can  catch.  In  the 
ordinary  way  a  foreman,  or  inspector  would  not  consider  it 
economical  to  follow  up  many  of  the  items  listed  by  Mr.  Kelley, 
but  it  pays  where  a  record  is  kept.  For,  as  Mr.  Kelley  states, 
"a  man  always  wants  to  be  proud  of  his  record." 

It  would  be  very  interesting  to  know  the  "why"  for  all  of 
these  340  errors,  but  this  alone  would  make  a  very  large  paper. 

I  would  also  be  interested  in  knowing  how  a  man's  standing 
is  figured  in  percentage  or  demerits. 

I  congratulate  Mr.  Kelley  on  his  excellent  paper. 

Mr.  Kelley:  Answering  the  criticism  for  penalizing  men 
for  assignment  of  wages,  I  would  say  that  some  years  ago 
many  of  our  men  became  entangled  in  the  meshes  of  the  loan 
shark.  The  men  were  bled  freely  and  finally  when  they  re- 
fused to  pay  more,  the  employees'  wages  were  garnished  and 
the  company  could  not  legally  pay  the  employee  the  money 
he  had  earned.  To  overcome  this  all  employees  of  the  depart- 
ment who  were  in  the  toils  of  loan  sharks  were  asked  to  make 
the  fact  known  and  the  company  offered  the  free  services  of 
its  Legal  Department  to  these  men.  They  were  saved  from 
paying  further  exorbitant  interest  and  had  the  cases  closed  by 
paying  the  principal  only.  All  employees  were  then  informed 
that  in  the  future  the  assignment  of  wages  by  an  employee 
would  be  considered  a  serious  offence.  The  employees  were 
further  advised  that  a  representative  of  the  company's  Legal 
Department  would  be  at  the  general  office  one  night  each  week 
and  all  employees  who  were  in  financial  or  other  difficulty  were 
invited  to  go  to  the  general  office  for  legal  advice  without 
charge.  Now  we  rarely  hear  of  any  of  our  employees  getting 
into  the  hands  of  loan  sharks. 

Mr.  Cohn:  Is  the  company  loaning  money  in  order  to 
lelieve  his  necessity? 
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Mr.  Kelley  :  Up  to  about  a  year  ago  in  special  cases  money 
was  loaned  by  our  Mutual  Aid  Society.  Now  when  employees 
desire  to  borrow  money  they  are  referred  to  "The  Morris 
Plan,"  which  loans  money  at  a  legitimate  rate  of  interest.  We 
have  had  many  cases  where  employees  were  ill  and  for  a  long 
period  in  a  hospital  paying  to  the  hospital  a  weekly  sum.  The 
needs  of  the  family  required  the  full  amount  paid  by  the 
Mutual  Aid  Society  and  the  company  donated  sufficient  money 
to  pay  the  hospital  expenses. 

Mr.  p.  L.  King  (San  Antonio,  Tex.)  :  I  would  like  to  say 
that  our  company  operates  the  gas,  electric  and  street  railway 
properties  in  San  Antonio,  and  if  the  employee  gets  hard-up 
or  needs  money,  has  to  have  it,  on  account  of  sickness  or  for 
any  deserving  reason,  by  going  to  the  vice-president  of  the 
company  he  can  secure  a  loan  from  the  company,  and  pay  it 
back  so  much  per  pay  day,  and  there  is  no  interest  charged  the 
man. 

The  principal  reason  for  starting  this  rule  was  on  account 
of  the  fact  that  loan  sharks  were  working  very  hard  there  and 
they  would  charge  a  man  lOO  per  cent,  interest,  and  in  some 
cases  more.  The  new  rule  has  created  a  very  loyal  feeling 
towards  the  company;  it  is  one  of  the  things  that  has  helped 
to  increase  the  employee's  allegiance  towards  the  company, 
and  the  satisfied  employee,  of  course,  gives  better  service. 

In  regard  to  the  merit  system,  I  would  like  to  mention  the 
fact  that  we  do  not  have  a  merit  system  in  any  department, 
but  we  have  a  bonus  system,  in  the  Bookkeeping  and  the  Meter 
Reading  Departments.  For  instance,  in  the  Bookkeeping 
Department  we  pay  a  premium  of  $5  per  month  if  the  book- 
keeper gets  his  balance  in  by  a  certain  time  and  if  he  does  not 
make  over  a  certain  number  of  errors ;  he  is  penalized  accord- 
ing to  the  number  of  errors  over  four  errors. 

Mr.  Kelley:  The  Consolidated  Gas  Company  of  New 
York  does  not  offer  any  bonus  for  the  number  of  indexes 
taken,  but  pays  a  bonus  of  25^  for  every  book  indexed  with- 
out an  error.    This  bonus  is  paid  on  the  first  of  the  second 
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month  following  the  month  in  which  the  index  was  taken, 
thus  allowing  at  least  a  full  month  for  errors  to  become  known. 

Mr.  L.  B.  E1.L10TT  (Chicago)  :  Would  it  be  out  of  place  to 
ask  Mr.  Kelley  what  it  costs  him  to  maintain  this  record,  or 
about  how  many  men  he  would  require  in  a  shop  of,  say,  fifty 
or  sixty  to  keep  a  record  of  these  demerits  ? 

Mr.  Kelley  :  The  cost  to  keep  the  record  is  practically  nil. 
We  have  in  all  of  our  shops  what  are  known  as  "Ticket 
Readers."  These  men  read  all  finished  reports  before  they  are 
returned  to  the  office.  At  the  same  time  they  note  the  errors 
for  which  demerits  should  be  imposed.  The  district  foremen, 
the  shop  superintendent,  and  his  assistant  also  note  short- 
comings which  call  for  demerits. 

Our  costs  have  not  increased  in  any  way  by  reason  of  the 
merit  system,  nor  are  the  services  of  any  employee  required 
any  appreciable  time  to  keep  the  record.  In  a  shop  of  fifty 
or  sixty  men  there  would  be  practically  no  extra  cost  involved. 

Mr.  Elliott:  One  more  question,  Mr.  Kelley:  Do  you 
make  a  final  inspection  on  every  job  you  do  ? 

Mr.  Kelley  :  No.  In  99  per  cent,  of  the  cases  the  justice 
of  the  demerit  is  not  questioned  and  the  employee  freely  admits 
his  error.  If  the  employee  questions  the  justice  of  the  demerit, 
special  means  are  taken  to  make  it  clear  to  him  that  the  demerit 
was  justified.  If  the  offence  was  committed  on  the  district,  a 
district  foreman  would  be  detailed  to  go  with  the  man  and 
show  him  why  he  was  demerited,  if  this  was  necessary,  to 
satisfy  the  employee. 

We  like  to  have  an  employee  question  the  justice  of  a 
demerit.  It  shows  he  is  trying  to  avoid  them,  and  if  in  any 
case  there  is  the  slightest  possible  doubt,  the  employee  must 
have  the  full  benefit  of  it. 

Mr.  Elliott  :    Is  an  inspection  made  of  all  your  work  ? 

Mr.  Kelley:    No. 

Mr.  Elliott  :  Then  it  may  be  possible  that  my  work  would 
never  be  inspected? 

Mr.  Kelley  :  Hardly ;  every  man's  work  receives  a  certain 
amount  of  inspection.     It  should  be  admitted,  however,  no 
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man's  entire  work  is  inspected  and  also  that  an  employee  may 
commit  offences  which  should  be  demerited,  but  are  not 
because  we  do  not  know  of  them.  There  are  a  lot  of  men  out 
of  jail  who  should  be  in,  but  we  would  not  abolish  jails  for 
that  reason. 

Mr.  Elliott  :  I  have  in  mind  that  some  poor  fellow  might 
get  more  demerits  than  some  other  fitter. 

Mr.  Kelley  :    That  is  true,  but  not  unless  he  earns  them. 

Mr.  Elliott  :  The  man  who  gets  the  most  inspection  would 
get  the  most  demerits. 

Mr.  KellEy:  Yes,  if  his  work  warrants  it,  but  no  man's 
work  is  inspected  to  an  undue  extent  for  the  sake  of  trying  to 
fix  demerits  on  him. 

Mr.  H.  W.  Peck  (Schenectady,  N.  Y.)  :  We  have  had  the 
bonus  system  in  our  shop  for  a  number  of  years,  being  based 
on  the  quantity  of  work  rather  than  the  quality,  the  quality 
coming  in  simply  as  a  part  of  the  demerit  system.  If  reports 
are  made  of  work  being  subnormal  in  quality  or  if  in  the 
routine  inspection  it  is  found  to  be  subnormal,  certain  credits 
are  taken  away  from  the  man.  We  feel  that  this  plan  encour- 
ages industry  as  well  as  good  quality  of  work  and  is  on  the 
whole  fairer  to  the  men.  Our  system  is  such  that  a  man  earn- 
ing about  $16.50  a  week,  which  is  the  average  pay  for  first- 
class  fitters,  will  earn  on  an  average  $1.80  a  week  in  premium. 
That  varies,  of  course,  with  different  men,  and  is  considered 
well  worth  while  by  the  men. 

We  also  have  the  bonus  system  in  indexing  which  has  been 
in  force  a  little  less  than  a  year,  but  it  has  worked  out  exceed- 
ingly well.  Our  men  have  a  fixed  salary  at  the  present  time, 
based  on  the  length  of  service  which  is  the  rate  they  were 
getting  when  we  put  this  into  effect.  For  all  meters  which 
they  read  they  are  credited  0.8  of  a  cent  per  meter.  If 
this  amounts  to  more  than  the  fixed  salary,  as  it  does,  I 
guess,  in  every  case  that  has  gone  into  effect,  they  get  more 
money.  For  a  man  with  a  flat  rate  of  $17  a  week  it  naturally 
is  harder  to  earn  an  excess  than  for  the  man  of  less  length  of 
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service  who  is  on  a  flat  rate  of  $14.  However,  it  is  as  valuable 
to  the  company  to  get  5,000  meters  read  by  the  one  as  by  the 
other.  We  deduct  10  cents  for  every  error  in  reading  which 
is  discovered.  We  also  introduced  something  about  two  years 
ago,  the  scheme  of  reading  meters  only  in  the  morning.  We 
found  on  analysis  that  three-quarters  of  our  re-reads  were 
occasioned  by  calls  to  the  premises  in  the  afternoon.  We 
figured  we  could  eliminate  that,  and  we  have  eliminated  or 
reduced  the  number  of  re-reads  to  less  than  a  quarter  of  what 
they  formerly  were  by  reading  regularly  only  in  the  morning; 
and  our  men  are  now  reading  in  the  morning,  under  this  merit 
system,  as  many  meters  as  they  used  to  read  all  day  long.  In 
the  afternoon  these  men  go  on  more  or  less  special  work. 
While  we  read  in  the  country  districts  all  day,  others  of  the 
men  go  out  in  the  country  districts  in  the  afternoon.  Others 
go  on  re-reads  or  special  reads  or  reading  of  prepayment 
meters.  Some  do  clerical  work  inside.  We  are  able  in  this 
way  to  keep  our  reading  force  busy  in  the  afternoon  as  well 
as  in  the  morning  and  at  the  same  time  it  makes  it  rather 
easier  on  them.  They  do  work  good  and  hard  in  reading  nearly 
two  hundred  meters  every  morning  from  8  to  12,  and  we  have 
had  some  men  break  down  under  the  hard  physical  strain  of 
reading  meters.  It  may  be  especially  hard  in  Sechenectady 
where  90  per  cent,  of  our  electric  meters — we  being  a  com- 
bination company — are  in  the  attic  and,  of  course,  all  the  gas 
meters  are  in  the  cellar.  It  means  much  running  up  and 
down  stairs.  The  city  is  rather  closely  built  up  on  perhaps 
35  or  40-foot  lots.  They  walk  up  two  flights  of  stairs  and  go 
down  to  the  basement  one  flight  again,  which  is  pretty  stren- 
uous work. 

I  should  like  to  refer  briefly  to  the  "Morris  Plan"  Mr. 
Kelley  referred  to.  I  think  that  is  an  excellent  institution 
through  which  our  employees  can  get  help  on  a  business-like 
basis.  I  am  very  interested  to  note,  in  looking  over  the  list 
of  directors  of  something  like  the  fifty-seven  of  the  "Morris 
Plan,"  companies  that  in  almost  every  one  there  is  one  or 
more  official  of  a  public  utility  company  on  the  directory. 
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Mr.  F.  Hellen  (Rochester,  N.  Y.)  :  I  take  some  excep- 
tions to  what  Mr.  Peck  says  in  regard  to  quantity  and  not 
quality.  The  question  of  a  bonus  system  with  us  has  been 
talked  over  considerably  by  the  manager  of  our  company.  It 
has  been  put  up  to  me  to  work  out.  I  look  upon  it  rather 
delicately.  My  ambition  is  to  see  how  well  I  can  do  the  work 
and  then  see  how  cheaply  I  can  do  it  afterwards,  because  the 
first  cost  of  doing  the  work  does  not  come  out  of  the  earnings 
of  the  company.  It  is  your  maintenance  afterwards.  The 
best  paid  men  we  have  to-day  are  the  men  who  set  gas  meters. 
Our  men  who  set  the  meters  to-day  understand  the  shop  work 
thoroughly.  After  a  meter  is  set  he  must  inspect  and  adjust 
all  appliances.  The  result  of  this  is  we  have  no  after  com- 
plaints. I  doubt  if  we  have  had  any  complaints  for  over  a 
year. 

We  first  take  up  with  them  how  good  we  can  do  the  work, 
and  second  how  cheap  we  can  do  it.  One  of  my  first  efforts 
is  to  have  the  work  done  so  well  that  the  cost  of  maintenance 
afterwards  will  be  small;  and  when  you  adopt  your  bonus 
system  you  will  first  save  a  few  dollars.  Your  inspection  has 
to  be  closer.  I  can  readily  see  in  reading  gas  meters  and  deliv- 
ering bills  it  can  be  worked  out  to  perfection. 

Take  the  question  of  connecting  heaters  to  a  tank.  It  is  no 
trouble  for  a  man  to  connect  three  or  four  in  a  day  if  he  does 
not  want  to  look  into  the  conditions  of  the  tank  and  make  a 
general  inspection.  I  want  to  emphasize  this  one  thing — let's 
not  put  too  much  thought  on  this  bonus  system.  Let's  put  the 
thought  on  how  well  we  can  do  the  work.  The  same  idea  as 
to  repairing  gas  meters.  It  is  not  how  much  will  you  save  at 
the  end  of  the  month,  but  how  good  you  can  do  it. 

Mr.  Kelley:  Suggestions  have  been  made  for  a  bonus 
system  covering  the  amount  of  work  performed,  but  as  yet  we 
have  done  nothing  along  those  lines.  To  have  such  a  system 
it  must  be  above  all  things  absolutely  fair  to  all.  One  might 
read  a  number  of  finished  reports  covering  the  same  kind,  and 
as  far  as  the  tickets  would  show  the  same  quantity  of  work  on 
the  district,  and  yet  the  time  required  to  execute  the  work 
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would  vary  greatly  in  each  case.  Certain  men  are  slow  work- 
ers, but  careful  and  neat — others  are  rapid  workers,  but  care- 
less and  sloppy.  I  would  welcome  a  system  which  would  put  a 
premium  on  quantity,  and  be  absolutely  fair  to  the  young  and 
to  the  old,  to  the  heavy  and  to  the  lithe.  Until  such  a  system 
is  devised,  I  should  say — Quality  always !    Quality  only ! 

We  have  many  old  employees,  some  20  years,  30  years,  or 
longer  in  the  service.  They  are  not  physically  able  to  get 
around  and  do  the  same  amount  of  work  as  the  youngster.  I 
do  not  feel  that  they  should  be  penalized  or  hiuniliated  on 
account  of  their  physical  condition. 

Mr.  Pkck  :  Mr.  Chairman,  I  would  like  to  say  that  is  not 
fair  to  the  men  who  naturally  are  more  expert.  Mr.  Kelley 
will  admit  that  there  are  some  men,  two  particular  men  can 
be  selected  who  will  do  equally  careful  and  it  may  be  equally 
good  quality  of  work,  and  yet  one  because  he  is  more  adept 
will  accomplish  much  more  work  than  the  other.  In  my  judg- 
ment it  is  only  fair  that  he  should  earn  more.  He  is  worth 
more  to  the  company,  and  it  is  fair  that  he  should  be  paid 
more  than  the  other  man. 

Mr.  Elliott  :  Do  that  by  raising  his  salary.  Do  not  wait 
for  the  bonus  system. 

Mr.  Kelley:  Answering  that  suggestion — ^yes,  raise  the 
wages,  that  is  the  true  solution. 

Mr.  Hellen  :  On  the  question  of  this  bonus  system,  when 
you  go  into  it,  go  to  a  place  where  they  are  working  it  out,  go 
to  the  men  who  are  doing  it  and  the  men  who  are  responsible 
for  it  in  a  way.  Go  to  your  foreman  or  assistant  shop  fore- 
man, and  see  what  they  think  of  it.  Do  not  try  to  put  in  a 
bonus  system  simply  because  some  one  else  has  done  it.  Go 
on  the  job,  talk  to  the  man  who  is  doing  the  work  and  see  what 
he  thinks  of  it ;  inspect  the  work. 

Mr.  Peck  :  I  extend  a  hearty  invitation  to  anybody  to  visit 
Schenectady. 
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The  Chairman:  We  are  thankful  to  Mr.  Kelley  for  his 
very  interesting  paper. 

The  Chairman:  The  next  paper  is  one  from  Mr.  F.  H. 
Patterson,  entitled,  "Organizing  for  Cost  Reduction  in  the 
Consumers'  Bookkeeping  Department,"  a  paper  that  has  en- 
tailed a  great  deal  of  labor,  and  I  think  you  will  feel  amply 
repaid  to  hear  it  read. 

ORGANIZING  FOR  COST  REDUCTION  IN  THE  CON- 
SUMERS' BOOKKEEPING  DEPARTMENT. 

In  order  to  appreciate  the  necessity  for  a  revision  of  the 
methods  employed  in  this  department,  a  brief  review  of  the 
plan  previously  in  vogue,  the  difficulties  which  the  company 
was  encountering  through  a  continuance  of  it,  and  the  neces- 
sity of  organizing  to  meet  the  demands  of  the  company's  busi- 
ness, which  is  becoming  larger  and  more  complex  as  the  years 
go  by,  might  serve  to  clarify  the  situation  to  some  extent. 

The  business  has  grown  to  the  point  where  the  company 
now  has  approximately  95,000  accounts;  consisting  of  56,000 
regular  gas,  14,000  prepaid  gas,  20,000  electric,  43  commercial 
steam  and  5,000  merchandise  or  appliance  accounts.  The  pre- 
paid gas  meters,  it  may  be  said  in  passing,  are  being  systemat- 
ically withdrawn  from  service  and  regular  meters  substituted 
therefor. 

Each  class  of  meter  reading,  bill  delivery,  collections,  turn- 
ing on  and  shutting  off  meters  installed  on  consumers'  prem- 
ises, and  the  bookkeeping  in  connection  with  consumers' 
accounts  were  performed  as  separate  operations.  That  is  to 
say,  to  cite  a  particular  case,  the  meter  reading  corps  traversed 
the  territory  twice  during  a  month  to  procure  the  gas  and 
electric  readings,  while  another  corps  usually  consisting  of 
different  employees  procured  the  prepaid  readings.  All  of 
these  employees  were  made  available  at  various  times  for  col- 
lecting and  other  work,  so  that  there  could  be  little  attempt 
made  at  specialization  which  is  essential  to  efficiency  in  opera- 
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tion.  This  duplication  of  effort,  with  its  attendant  cost  and 
inconvenience  to  the  pubHc  through  numerous  calls  made, 
applied  alike  to  such  other  functions  as  the  collection  of  gas, 
electric  and  merchandise  accounts  independently,  and  in  fact 
all  other  fimctions  of  the  entire  department  as  a  natural  corol- 
lary to  such  a  separate  departmental  system.  The  meters  were 
read  between  the  7th  and  the  27th  of  each  month  and  accounts 
were  payable  at  net  amounts  between  the  ist  and  isth  of  the 
following  month.  Employees  performed  all  the  work  in  con- 
nection with  the  consumers'  ledgers,  each  one  being  respon- 
sible for  as  many  ledgers  as  his  or  her  ability  would  permit. 
It  is,  therefore,  apparent  that  there  were  many  peak  loads 
borne  within  the  office,  and  the  congestion  in  the  outer  office 
was  very  marked  during  the  paying  period.  A  study  of  the 
company's  methods  further  revealed  the  fact,  that  inasmuch 
as  individuals  were  required  to  perform  varied  work,  their 
efficiency  could  only  be  gauged  by  close  personal  contact,  and 
therefore,  their  performances  were  unknown  except  to  those 
immediately  surrounding  them.  It  was,  therefore,  almost 
impossible  to  determine  whether  employees  were  receiving 
salaries  commensurate  with  the  work  they  were  performing, 
and  the  probability  of  their  receiving  increases  of  salary 
depended  largely  on  the  insistence  with  which  they  or  others 
promoted  their  cases.  Furthermore,  the  management  was 
prompted  by  a  desire  to  become  familiar  with  the  operations 
of  this  department  in  a  more  detailed  manner  in  order  to 
combat  the  problems  arising  wfthin  it  and  through  its  contact 
with  the  public.  They  rightly  considered  also  that  while  costs 
and  analyses  of  various  kinds  were  prepared  for  all  other 
departments,  this  one  had  been  made  largely  immune  except 
for  the  more  general  statements,  despite  the  fact  that  not  less 
than  $100,000  was  being  expended  in  it  annually.  Our  office 
space  also  (and  this  seems  to  be  a  chronic  condition  with  all 
companies)  was  becoming  badly  congested.  Under  such  a 
system,  too,  the  duties  of  the  chief  clerk  were  necessarily 
onerous,  his  time  being  taken  up  with  the  disposal  of  many 
petty  details  which  might  more  advantageously  have  been 
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handled  by  others  closer  to  the  work,  thus  relieving  him 
materially  and  making  his  time  available  for  more  important 
work.  The  inconvenience  to  the  public  was  manifested 
monthly,  by  the  large  crowd  of  irritated  consimiers  who 
appeared  before  the  tellers'  cages  on  the  final  date  of  payment 
to  secure  the  net  amount  of  bills. 

Scope  of  New  Plan. 

The  first  logical  step  was  the  organization  of  a  continuous 
meter  reading  plan  by  districts ;  one  district  a  day  for  twenty- 
two  days,  thus  permitting  the  work  to  flow  into  the  Bookkeep- 
ing Department  daily  in  amounts  possible  to  dispose  of  within 
the  day,  and  eliminating  the  peaks.  As  a  continuous  collec- 
tion plan  automatically  follows  continuous  meter  reading,  the 
work  of  the  department  was  immediately  reduced  to  a  daily 
basis  thereby  disposing  of  overtime  work  almost  entirely.  This 
was  a  formidable  item  under  the  old  system  in  regard  to  such 
matters  as  balancing  the  books  and  preparing  the  sales  state- 
ments.   The  plan  embraced : 

First — The  organization  of  the  employees  of  the  department 
into  groups  governed  by  the  nature  of  the  work  performed. 

Second — The  combination  of  separate  but  related  activities 
within  groups. 

Third — The  specialization  of  functions  within  groups,  with 
the  object  of  comparing  the  results  of  the  work  of  individuals, 
thereby  learning  the  efficiency  of  each.  This  latter  require- 
ment would  naturally  have  as  its  corollary  the  government  of 
proper  remuneration,  eligibility  for  promotion,  or  other  bene- 
fits based  on  the  actual  merits  of  each  employee. 

Plan  of  Organization. 

The  department  was  divided  into  eighteen  groups  according 
to  the  nature  of  the  work  conducted  therein,  and  consists  of 
the  following : 

Application  Group. 

Applications  of  consumers  for  gas  and  electric  service,  rate 
information  and  duplicate  bills. 
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Credit  Group. 

Approval  of  the  credit  of  the  company's  gas,  electric,  steam 
and  merchandise  consumers  and  the  granting  of  extensions  of 
time  in  connection  with  payments  due  on  bills  of  this  nature. 

Order  Group. 

The  issuance  and  execution  of  all  orders  pertaining  to  the 
turning  on  and  shutting  off  of  gas  and  electric  meters  and  to 
the  issuance  of  all  orders  pertaining  to  the  setting  and  remov- 
ing of  gas  and  electric  meters,  together  with  the  issuance  of 
appliance  orders. 

Entry  Order  Group. 

Entering  of  gas  and  electric  turn-on  and  shut-oflf  orders 
and  set  and  removal  orders  on  consumers'  ledgers;  the  issu- 
ance of  final  gas  and  electric  bills  and  the  opening  of  new 
ledger  accounts. 

Addressograph  and  Printing  Group. 

The  operation  of  the  Montague  machine  in  connection  with 
the  printing  of  addresses  on  gas  and  electric  bills;  the  Typo- 
graphic machine  in  connection  with  punching  plates  for  use 
in  the  Montague  machine ;  the  hand  addressograph  in  connec- 
tion with  preparing  lists  of  consimiers;  the  Multigraph 
machine  in  connection  with  linotype  printing  and  the  Mimeo- 
graph in  connection  with  stencil  printing.  Some  of  the  activi- 
ties of  this  group  are  of  a  general  character  and  do  not  wholly 
pertain  to  the  operation  of  the  Consimiers'  Bookkeeping 
Department,  but  in  the  preparation  of  statements  that  part 
which  is  irrelevant  is  segregated  therefrom. 

Meter  Reading  Group. 

Prepaid  Meter  Reading  Group. — The  reading  of  gas  prepaid 
meters  and  collections  in  connection  therewith. 

Regular  Gas  and  Electric  Meter  Reading  Group. — The  read- 
ing of  regular  gas  and  electric  meters. 

The  company  is  engaged  in  consolidating  the  prepaid  and 
regular  gas  and  electric  meter  reading  records  so  that  all  three 
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classes  of  meters  will  be  read  indiscriminately  by  a  meter 
reader  on  each  route  instead  o£  requiring  the  services  of  a 
separate  corps  to  take  the  readings  and  make  the  collections  of 
the  prepaid  meters  independent  of  the  regular  gas  and  electric 
meters.  Reference  has  been  made  in  the  foregoing  part  of 
this  paper,  however,  to  the  fact  that  prepaid  meters  will  shortly 
be  practically  a  negligible  quantity  with  this  company. 

Billing  Group. 

The  preparing  and  issuing  of  the  gas  and  electric  bills  to 
municipalities  for  services  in  schools,  fire  houses  and  other 
public  institutions,  street  lighting  and  regular  gas  and  electric 
bills,  also  data  and  bills  in  connection  with  the  company's 
power  consumers. 

Bill  Delivery  Group. 

The  delivery  of  gas,  electric  and  appliance  bills. 

At  the  present  time,  this  corps  is  a  combination  bill  delivery 
and  collection  corps  as  they  are  required  to  stop  at  each  door 
and  give  the  consumer  ah  opportunity  to  pay  if  he  so  desires. 

This  group,  together  with  the  Prepaid  Meter  Reading  Group 
and  the  Regular  Gas  and  Electric  Meter  Reading  Group  are 
all  under  the  supervision  of  one  man. 

Regular  Ledger  Keepers  Group. 

(o)  Posting  of  debits  to  the  consumers'  ledgers. 

(b)  Listing  and  sorting  of  coupons. 

(c)  Posting  of  cash  and  allowances. 

(d)  Listing  of  sales. 

(e)  Listing  of  delinquents. 
(/)  Balancing  of  ledgers. 

The  posting  of  cash  is  done  exclusively  at  night  by  a  corps 
of  employees  who  report  for  duty  at  12  o'clock  midnight  and 
work  until  8  a.  m.  except  Saturdays,  when  their  hours  are 
from  2  p.  M.  until  6  p.  m.  The  reason  for  this  innovation  was 
primarily  to  have  the  accounts  and  delinquent  list  credited 
with  all  cash  receipts  of  the  previous  day  and  available  for 
use  by  the  other  departments,  and  secondly,  to  reduce  the  con- 
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gestion  in  the  department,  by  eliminating  this  particular  corps 
of  workers  in  the  daytime. 

Gas  Prepaid  Ledger  Keepers  Group, 

The  debit  and  credit  posting  and  balancing  in  connection 
with  Prepaid  Ledger  Group  proper. 

As  the  prepaid  meters  are  rapidly  being  eliminated,  this 
department  is  left  for  the  time  being  as  it  has  always  been 
conducted.  Such  prepaid  meter  accounts  as  continue  to  re- 
main open  will  be  absorbed  into  the  regular  Ledger  Keepers 
Group  referred  to  above. 

Collection  Group. 

The  collection  of  gas,  electric,  steam  and  merchandise 
accounts  including  the  issuance  of  first,  second  and  final 
notices  to  delinquent  consiuners. 

Delayed,  Estimated  and  Mailed  Bills  Group, 

The  issuance  of  delayed  and  estimated  gas  and  electric  bills 
and  the  mailing  of  all  bills  with  special  addresses. 

Complaint  Group, 

The  receipt  and  disposal  of  all  complaints  received  from  the 
public. 

Tabulating  Group, 

The  operation  of  the  Hollerith  punching,  sorting  and  tabu- 
lating machines  in  connection  with  the  distribution  of  gas, 
electric  and  merchandise  sales  to  the  proper  accounts  pre- 
scribed by  the  Public  Service  Commission  and  by  tax  districts 
for  the  State  Board  of  Tax  Commissioners;  the  preparation 
of  a  statement  of  the  quantities  of  gas  and  electric  current 
sold  at  our  various  rates ;  the  preparation  of  statements  show- 
ing the  total  number  of  the  various  size  gas  and  electric  bills 
issued ;  the  preparation  of  a  statement  of  the  sales  of  gas  and 
electric  current  according  to  the  nature  of  business  supplied, 
and  finally  the  automatic  checking  of  all  extensions  of  gas  and 
electric  bills  before  they  are  sent  out. 
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Appliance  Group, 

The  posting  of  debits,  the  listing  and  sorting  of  coupons, 
the  posting  of  cash  and  allowances,  the  listing  of  sales  and  the 
balancing  of  merchandise  or  appliance  ledger  accounts. 

Relief  Group. 

It  early  became  apparent,  after  the  organization  of  the 
system,  that  in  order  to  keep  the  employees  of  the  various 
groups  engaged  up  to  their  fullest  capacity,  it  would  be  neces- 
sary to  furnish  only  sufficient  help  to  complete  the  work  each 
day  tmder  normal  conditions  and  at  the  same  time  it  could 
not  be  expected  that  all  employees  would  work  every  day  of 
the  year,  because  of  sickness,  vacations  and  other  reasons  for 
absence.  In  consequence  of  this,  the  natural  solution  was  the 
formation  of  this  group,  the  supervisor  of  which  has  under  his 
authority  a  sufficient  number  of  employees  to  supply  vacan- 
cies in  any  of  the  other  groups.  In  addition,  he  is  expected 
to  perform  all  abnormal  requirements  which  arise  from  time 
to  time  in  the  department,  such  as  the  rewriting  of  meter  read 
slips.  This  particular  work,  which  has  just  been  completed, 
involved  the  preparation  of  about  90,000  regular  gas,  electric 
and  prepaid  meter  slips.  At  the  same  time,  he  was  required 
to  prepare  a  set  of  accounts  of  a  like  number,  partly  because 
our  old  ledgers,  which  were  circumscribed  by  having  the  year 
and  month  printed  on  each  account,  had  reached  their  limit, 
and  also  because  the  accounts  had  to  be  opened  on  the  com- 
bination gas  and  electric  form  newly  adopted.  Obviously,  as 
the  employees  engaged  on  regular  work  are  supposed  to  be 
occupied  the  entire  time,  this  work  necessarily  devolved  upon 
the  Relief  Group.  When  such  abnormal  matters  come  up  for 
disposal,  it  is  customary  to  provide  additional  temporary  help, 
as  the  management  is  opposed  to  employees  working  over- 
time. Such  additional  employees  are,  however,  relieved  of 
their  duties  immediately  after  the  work  has  been  completed. 
In  the  meantime,  they  stand  in  the  Relief  Group  branch  of 
the  monthly  report,  constantly  imder  the  eye  of  the  manage- 
ment, who  naturally  want  to  know  whether  the  amount  of 
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labor  performed  by  the  group  is  commensurate  with  the  num- 
ber employed  therein. 

Occasionally  it  becomes  necessary  to  transfer  employees 
from^one  group  to  another,  temporarily.  When  this  is  done, 
the  supervisor  of  the  group  permitting  the  transfer  is  required 
to  keep  a  record,  on  a  form  known  as  "Time  Spent  in  Other 
Groups  and  Departments,"  so  that  each  group  may  be  charged 
with  its  actual  labor  cost  during  the  month.  It  is  contem- 
plated, however,  to  restrict  all  such  transfers,  as  nearly  as 
possible,  to  the  Relief  Group. 

Supervision  and  Miscellaneous. 

The  chief  clerk  is  in  charge  of  the  entire  department, 
assuming  all  responsibility  in  connection  therewith.  He  has 
as  his  immediate  assistants  the  assistant  chief  clerk,  stenog- 
rapher and  statistical  clerk,  who  are  classed  under  this  one 
general  head,  and  this  represents  in  a  sense,  the  indirect 
expense  of  the  department. 

At  the  head  of  each  group,  having  all  others  in  that  group 
under  his  authority,  is  a  working  supervisor  who  is  expected 
to  have  sufficient  knowledge  to  discharge  any  of  the  functions 
of  his  group's  activities,  and  to  be  able  to  answer  any  of  the 
questions  arising  within  the  group.  The  object  of  this 
arrangement  is  twofold ;  first,  that  the  chief  clerk  of  the  entire 
department  may  be  relieved  of  many  petty  duties  and,  second, 
that  men  occupying  these  positions  may  be  trained  to  higher 
executive  positions  by  having  different  responsibilities  thrust 
upon  them.  It  is  further  contemplated  that  these  supervisory 
positions  be  graded  according  to  the  responsibilities  and  work 
involved,  and  with  salaries  commensurate  thereto,  with  a  view 
to  providing  promotions  for  supervisors  from  the  lower  grades 
to  the  higher  as  future  circumstances  require. 

The  company  has  chosen  certain  imits  applicable  to  the 
activities  of  each  group  and  when  statements  of  the  cost  of 
the  department  by  groups  are  prepared  at  the  close  of  the 
month,  the  cost  per  unit  is  worked  out  to  provide  a  compari- 
son with  the  work  of  previous  months,  and  as  time  goes  on, 
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the  two  corresponding  periods  of  different  years.  This  is 
susceptible  of  even  finer  analysis  within  most  of  the  groups. 
As  an  instance,  the  case  of  the  Entry  Order  Group  may  be 
cited,  wherein  a  record  of  the  number  of  orders  completed  by 
each  clerk  is  kept,  the  cost  per  order  for  each  determined,  and 
an  individual  comparison  made  of  the  performances  of  all 
employees  engaged  on  this  work.  Annexed  to  this  paper,  is 
a  form  of  statement  (Exhibit  No.  2)  showing  the  names  of 
the  groups,  the  unit  employed  in  connection  with  each,  and  a 
space  assigned  for  entering  the  number  of  units  of  work 
accomplished  and  the  cost  per  unit  for  the  two  periods  under 
review.  Each  of  these  groups  has  a  separate  schedule  sup- 
porting the  figures  shown  as  its  total  cost  in  the  monthly 
report,  giving  for  each  of  the  employees  of  the  group  the 
number  of  units  of  work  they  have  produced,  the  salary  paid, 
and  the  labor  cost  per  unit,  where  practicable. 

At  the  back  of  each  ledger  a  sheet,  ruled  in  columnar  form, 
has  been  inserted  having  as  captions  the  names  of  the  various 
functions  necessary  for  writing  up  and  balancing  a  ledger.  As 
an  employee  completes  a  piece  of  work,  he  is  required  to  turn 
to  this  sheet  and  insert  his  initials  and  date  of  completion  of 
the  work  under  the  appropriate  caption.  In  this  manner, 
errors  afterwards  discovered  can  be  traced  to  the  employees 
making  them. 

This  automatically  provides  the  merit  system  by  which 
employees  shall  receive  consideration  at  various  times. 

It  may  be  well  to  mention  that  the  merchandise  accounts 
have  not  been  combined  with  the  gas  and  electric  accounts  in 
one  ledger.  I  know  the  practice  of  most  of  the  large  com- 
panies is  to  include  these  in  the  same  ledger  with  the  gas  and 
electric  accounts,  but  there  are  also  disadvantages  in  so  doing 
and  as  a  limited  ntunber  of  employees  can  readily  execute  all 
the  work  in  this  connection,  the  company  has  kept  this  group 
separate  from  the  gas  and  electric  ledger  keepers. 

Combination  oi^  Rei^ated  Activities  within  Groups. 
All   related  work  was  classified  and  segregated  into  the 
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respective  groups  and  included  such  matters  as  the  consumers' 
applications  for  service  on  a  combination  gas  and  electric 
form;  the  issuance  of  combination  meter  orders;  the  reading 
of  gas  and  electric  meters  in  combination ;  the  use  of  combina- 
tion ledgers ;  delinquent  lists ;  tabulating  cards  and  other  com- 
bination forms.  This  plan  is  directly  opposed  to  the  method 
of  handling  each  department  as  an  independent  unit.  It  has 
required  the  educating  of  employees  to  perform  gas  and  elec- 
tric work  in  each  group  indiscriminately,  thus  broadening  their 
knowledge  of  the  operations  of  the  groups. 

Speciai^ization  of  Functions. 

Such  a  system  as  is  here  explained  carries  with  it  opportuni- 
ties for  the  specialization  of  functions  and  admits  of  state- 
ments of  comparison  of  results  achieved  by  the  individuals  in 
the  groups.  This  in  turn  results  in  obtaining  the  maximum 
degree  of  effort  by  each  individual  on  each  function.  As  an 
instance,  the  case  of  men  engaged  in  turning  on  and  shutting 
off  meters  already  installed,  under  the  authority  of  the  su- 
pervisor of  the  Order  Department,  may  be  cited,  wherein 
this  idea  has  been  carried  out  very  successfully.  A  corps  of 
eight  men  was  required  for  this  work  when  the  system  was 
first  inaugurated,  but  since  that  time  two  men  have  been 
eliminated  and  transferred  to  departments  requiring  them, 
while  a  third  employee  acts  merely  as  a  relief  man.  The 
remaining  five  employees  are  successfully  performing  the  work 
required.  This  is  again  true  in  connection  with  the  entering 
of  orders  on  the  ledgers  in  the  Entry  Order  Department, 
wherein  four  employees  were  required  to  perform  the  work 
of  the  department  at  the  outset,  and  three  are  now  satisfac- 
torily accomplishing  it.  Similar  individual  comparison  forms 
have  been  provided  for  gas,  electric  and  prepaid  meter  readers, 
the  employees  of  the  Billing  Department,  the  bill  deliverers, 
ledger  keepers,  collectors  and  for  the  employees  of  the  Tabu- 
lating Department.  The  various  imits  employed  are  set  forth 
in  the  appended  statement  (Exhibit  No.  2). 

It  would  be  impracticable  to  include  in  this  article  repro- 
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ductions  of  the  various  subsidiary  and  summary  forms  em- 
ployed to  exhibit  the  operations  of  the  groups,  but  a  typical 
one  (Exhibit  No.  i)  is  presented,  representing  that  used  by 
the  Regular  Meter  Reading  Group  and  which,  it  is  hoped, 
will  convey  the  ideas  embodied  in  the  forms  used  in  other 
groups. 

In  connection  with  the  reading  of  meters  also,  a  bonus  sys- 
tem of  payment  has  been  inaugurated.  A  flat  rate  salary  of 
$14.00  per  week  is  paid  each  man  and  in  addition  he  is  per- 
mitted to  earn  }i  oi  i  cent  for  each  meter  read  above  a  cer- 
tain standard  set  for  each  route  for  the  month. 

Through  a  study  of  the  Billing  Group,  we  have  also  installed 
a  Burroughs  subtracting  machine  which  automatically  prints 
the  dates  and  index  amounts  of  the  first  and  second  readings 
and  makes  the  subtraction  in  each  case.  The  Todd  machine,  a 
new  device  on  the  market,  places  the  gross,  discount  and  net 
amounts  thereon  in  the  same  manner  as  would  a  check  writer, 
thus  completing  the  bill.  The  postings  to  the  ledgers  are  now 
made  on  the  Burroughs  posting  machine  which  posts  and  auto- 
matically lists  the  sales  entered  on  the  consumers'  ledgers. 

Rksuws  Achieved  from  the  Instai^lation  of 

ft 

THE  New  System. 

By  the  inauguration  of  this  system,  the  department  opera- 
tions— complex  as  a  whole  but  divisible  into  simple  imits — 
have  been  made  comparatively  plain  for  the  benefit  of  the 
management,  who  are  unable  to  give  the  time  to  a  detailed 
study  of  it  and  who,  heretofore,  were  absolutely  dependent  on 
more  general  statements  regarding  its  performances.  They 
have  thus  obtained  a  broader  knowledge  of  the  company's 
activities  and  can,  with  the  information  obtained,  meet  the 
problems  which  this  department's  contact  with  the  public 
produces. 

One  of  the  paramount  benefits  obtained — the  value  of  which 
will  improve  as  the  years  go  by — has  been  the  education  of 
employees  as  supervisors,  whereby  they  gain  a  knowledge  to 
enable  them  to  fill  the  higher  executive  positions  for  which  it 
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is  usually  so  difficult  to  obtain  competent  help.  These  super- 
visors, too,  now  dispose  of  all  routine  matters  and  petty  details 
in  connection  with  their  work  which  heretofore  has,  to  a  large 
extent,  been  required  of  the  chief  clerk.  This  official  now  has 
the  necessary  time  to  devote  to  matters  of  broader  policy,  the 
obtaining  of  greater  efficiency  and  the  development  of  labor 
saving  methods,  to  say  nothing  of  the  salutary  effect  produced 
by  his  being  able  to  pass  from  one  group  to  another  two  or 
three  times  a  day  to  ascertain  how  the  work  is  progressing. 

By  the  elimination  of  the  peak  loads,  which  necessarily 
obtained  under  the  old  system,  the  work  is  now  passed  through 
the  department  daily  and  disposes  of  any  necessity  for  over- 
time employment,  which  is  detrimental  physically  to  the  em- 
ployees and  gradually  grows  to  be  a  financial  burden  to  the 
company.  This,  too,  permits  of  steady  and  constant  work  on 
the  part  of  each  employee. 

By  this  study  of  the  functions  of  the  various  groups,  it  early 
became  apparent  that  the  duties  of  some  clerks  did  not  coin- 
cide with  the  regulation  hours  of  the  company.  For  instance, 
the  clerks  engaged  in  the  sorting  of  cash  stubs  were  practically 
idle  during  the  first  hour  of  the  day  before  consumers  had 
commenced  paying  their  bills,  but  were  busy  for  an  hour  after 
the  office  had  closed,  sorting  and  tabulating  the  tickets  which 
had  come  in  up  to  the  hour  of  closing.  It  was,  therefore, 
obviously  the  proper  plan  to  have  these  clerks  report  for  duty 
one  hour  later  in  the  morning  and  leave  one  hour  later  at  night. 
This  refers  to  the  sorting  of  cash  tickets  to  prove  the  tellers' 
cash  for  the  day.  In  addition,  the  tickets  must  be  sorted  by 
ledgers  for  the  use  of  the  employees  who  post  cash  and  who 
report  for  duty  at  12  o'clock  midnight.  Therefore,  the  hours 
of  the  employee  engaged  on  this  latter  class  of  sorting  begin 
at  4  o'clock  in  the  afternoon  and  end  about  midnight.  Simi- 
larly, to  keep  the  machines  of  the  Tabulating  Department 
busily  -engaged  for  the  fullest  possible  time,  thereby  obtaining 
as  good  a  load  factor  as  possible,  and  also  to  eliminate  the 
distracting  noise  of  such  machines  as  the  Hollerith  sorting 
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machine,  the  hours  of  the  employee  engaged  on  this  work  are 
largely  spent  in  the  evening. 

Reference  also  has  been  made  to  the  night  corps  engaged 
with  the  duty  of  posting  cash  credits  to  the  ledgers,  thereby 
keeping  the  books  constantly  up  to  date  and  enabling  the  delin- 
quent sheets  to  be  prepared  promptly. 

All  the  innovations  here  referred  to  have  been  planned 
largely  with  the  object  of  eliminating  overtime  payroll,  and 
the  results  achieved  in  this  connection  are  most  gratifying,  as 
is  shown  by  the  decreased  cost  of  operating  the  department. 

Errors  have  been  reduced  almost  to  a  minimum  by  keeping 
a  record  of  the  kinds  made  and  by  whom,  thereby  fixing  the 
responsibility  and  permitting  an  accurate  analysis  to  be  made 
with  a  view  to  further  reducing  their  number.  This  will 
result  in  eliminating  the  causes  of  friction  with  the  public  and 
will  promote  more  cordial  relations.  It  has  been  effected  to 
a  large  degree  by  the  establishment  of  a  Complaint  Group 
physically  separate  from  all  other  groups  and  well  equipped 
with  glass  enclosed  gas  and  electric  meters,  maximum  demand 
and  other  meters  for  the  education  of  the  public.  The  phys- 
ical separation  of  the  Complaint  from  the  Application  Group, 
where  the  operations  were  formerly  carried  on  jointly,  has 
resulted  in  the  keeping  of  new  applicants  for  service  apart 
from  complaining  consumers,  the  psychological  effect  of 
which  must  have  been  detrimental  to  the  company's  interests. 
Through  a  study  of  the  Complaint  and  Application  Groups, 
various  charts  have  been  produced  showing  the  busy  and 
comparatively  idle  hours  of  these  groups  and  has  resulted  in 
a  more  intelligent  study  of  their  needs. 

The  hours  of  the  employees  of  the  Application  Group  have 
also  been  changed  so  as  to  bring  the  greatest  strength  of  this 
group  to  bear  on  the  peak  demands  of  the  day,  and  to  offset 
the  limited  noon  hour  provided  in  some  cases,  employees  are 
permitted  to  arrive  later  in  the  morning  or  leave  earlier  at 
night. 

The  inauguration  of  an  automatic  follow-up  system  to  in- 
sure the  rendering  of  bills  according,  to  a  prearranged  sched- 
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ule  places  the  responsibility  for  any  delay  at  the  door  of  the 
proper  employee. 

By  requiring  the  employees  to  work  on  both  gas  and  electric 
matters  in  their  respective  groups,  indiscriminately,  the  result 
must  be  a  distinct  improvement  in  the  type  of  employees  pro- 
duced as  opposed  to  that  of  the  old  system.  The  advantage 
to  the  company  here  lies  in  having  several  employees  capable 
of  performing  any  duty  within  each  group.  In  addition,  by 
specialization,  all  functions  have  been  rendered  comparatively 
simple  and  extensive  training  is  not  required  to  perform  the 
work. 

Under  this  plan,  the  primary  benefit  accrues  from  a  study 
of  the  monthly  reports  enabling  the  management  to  make 
intelligent  decisions  with  promptitude  as  to  increases  of  salary, 
promotions  and  other  benefits  to  employees  and  automatically 
eliminating  favoritism  and  the  complaints  of  employees  as  to 
the  proper  amounts  of  remuneration  due  for  services  per- 
formed as  compared  with  their  colleagues.  The  monthly 
report  of  work  performed  for  the  department  as  a  whole,  for 
the  various  groups,  and  for  individuals  within  groups  com- 
pared with  previous  mofiths  or  with  corresponding  months  of 
previous  years,  must  necessarily  result  in  the  elimination  of 
waste  of  effort  and  the  obtaining  of  a  higher  degree  of  effi- 
ciency in  the  entire  department.  In  fact,  the  company  regards 
the  production  of  this  detail  report  of  paramount  interest,  as 
it  sums  up  monthly  in  logical  form,  the  result  of  the  opera- 
tions of  the  department  as  a  whole  and  by  constituent  groups. 

This  article  would  not  be  complete  without  at  least  a  brief 
explanation  of  the  bookkeeping  methods  employed  in  the 
department.  .  This  I  have  separated  into  two  divisions,  book- 
keeping applicable  to  gas  and  electric  consumers'  accounts  and 
that  applicable  to  appliance  or  merchandise  accounts. 

Bookkeeping  Applicable  to  Gas  and  Electric 
Consumers'  Accounts. 

Combination  ledger  accounts  of  these  branches  are  prepared 
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by  the  Entry  Order  Group  from  the  completed  orders  received 
from  the  Order  Group. 

The  gas  and  electric  bills  originate  in  the  Addressograph 
and  Printing  Group  where  the  names  and  addresses,  codes  for 
Tabulating  Department,  dates  of  issue  and  due  dates  are 
printed  thereon.  They  are  forwarded  to  the  Billing  Depart- 
ment where  they  He  idle  pending  receipt  of  the  meter  readings 
for  the  particular  district  being  read. 

The  gas  and  electric  meter  read  slips  enclosed  in  binders 
by  routes  are,  when  read,  forwarded  to  the  billing  clerk  in  the 
Billing  Department.  The  dates  of  the  current  and  previous 
readings  together  with  the  registrations  for  each  date  and  the 
subtractions  are  recorded  on  the  bills  by  means  of  the  Bur- 
roughs subtracting  machines.  The  bills  then  pass  to  the  clerk 
operating  the  Todd  billing  machines  who  stamps  the  gross, 
discount  and  net  amounts  on  the  bills  and  stubs  at  one  opera- 
tion for  each  bill.  They  then  pass  to  the  debit  posters  who 
enter  on  the  ledger  sheets  by  means  of  the  Burroughs  posting 
machines,  the  dates,  index,  discount  or  penalty,  consumption 
and  net  amounts.  The  arrears  are  then  placed  on  the  bills 
and  the  totals  computed  and  entered  thereon. 

The  posting  machines  automatically  list  and  add  the  gas  and 
electric  bills  separately  and  these  lists  together  with  the  bills 
are  forwarded  to  the  Tabulating  Group.  After  punching 
cards  from  the  coding  on  the  bills,  this  group  first  proves  the 
extensions  on  all  bills  by  sorting  and  tabulating  the  cards 
according  to  the  various  rates,  and  ascertaining  the  products 
obtained  by  employing  the  proper  rates  in  each  case.  As  the 
tabulated  totals  for  each  rate  class  should  equal  the  product 
obtained  by  multiplying  the  total  consumption  for  each  class 
by  the  proper  rate,  errors  in  extensions  are  thereby  quickly 
eliminated.  The  Tabulating  Group  also  make  the  distribution 
of  the  sales  to  conform  with  the  requirements  of  the  Public 
Service  Commission  accounting  classification,  the  distribution 
of  sales  according  to  tax  districts  and  other  data  to  which  I 
have  previously  referred.  This  completes  the  regular  gas  and 
electric  bills  which  pass  to  the  Appliance  Group  where  the 
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appliance  monthly  statements  for  the  district  are  sorted  into 
the  proper  order.  They  are  then  forwarded  to  the  Bill  Deliv- 
ery Group  for  distribution. 

The  large  electric  and  gas  bills  and  municipal  street  lighting 
bills  must  necessarily  receive  special  attention  which  is  given 
by  the  Billing  Group,  with  the  assistance  of  the  Engineering 
Department.  The  order  of  routine,  therefore,  in  these  cases 
varies  slightly  on  that  accouht. 

The  readings  being  taken  by  districts,  it  naturally  follows 
that  the  sales  are  tabulated  and  distributed  by  districts  and  a 
monthly  report  is  furnished  by  the  Tabulating  Group  from 
which  the  necessary  journal  entries  are  made  placing  them  on 
the  general  books.  The  cash  is  received  by  districts,  one  day 
being  assigned  to  each  district  except  in  cases  where  Satur- 
days or  holidays  intervene,  when  the  cash  from  two  to  three 
districts  may  be  received  in  one  day. 

The  ledgers  consist  of  from  five  hundred  to  seven  hundred 
and  fifty  accounts  and  are  self-balancing,  the  result  of  the 
month's  work  being  summarized  in  each  case  on  the  balance 
sheet  inserted  at  the  back  of  each.  A  reproduction  of  this 
form  (Exhibit  No.  3)  is  included  herein. 

Bookkeeping  Applicable  to  Appliance  or  Merchandise 

Accounts. 

The  accounts  in  this  connection  are  kept  separate  from  the 
gas  and  electric  consumers'  accounts,  although  you  will  notice 
provision  has  been  made  on  the  balance  sheet  for  their  inclu- 
sion.   It  was  deemed  advisable  not  to  merge  them,  however. 

The  debits  to  these  accounts  originate  in  the  Order  Depart- 
ment from  the  completed  orders ;  extensions,  additions,  coding 
for  tabulating  and  other  relative  information  being  placed  on 
them  by  the  employees  of  this  group.  The  amounts  are  posted 
to  the  debit  of  the  various  accounts,  an  adding  machine  list  is 
prepared  and  the  completed  orders  are  sent  with  the  adding 
machine  list  to  the  Tabulating  Group  where  the  distributions 
to  the  proper  general  ledger  accounts  are  made,  as  nearly  as 
may  be,  daily.    The  summary  of  these  daily  distributions  fur- 
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nishes  the  data  necessarv  at  the  close  of  the  month  for  the 
journal  entry  to  place  the  amounts  to  the  credit  of  the  various 
merchandise  sales  and  other  accounts  and  the  concurrent  debit 
to  the  accotmts  receivable.  Allowances  originate  in  the  vari- 
ous departments  and,  having  been  reviewed  by  the  auditor,  are 
credited  to  the  accounts 'in  these  ledgers  and  distribution  sum- 
maries are  prepared  by  the  Tabulating  Group  for  entry  in  the 
general  ledgers.  The  cash  is  credited  through  the  medium  of 
the  stubs  cut  from  the  bills  when  payment  is  made  and  must, 
of  course,  be  in  agreement  in  total  with  the  cash  book  column 
assigned  to  these  receipts.  Each  of  the  ledgers  in  this  group 
is  also  self -balancing. 

This  system,  at  the  present  time,  is  in  process  of  installa- 
tion and  all  the  ideas  ascertained  by  a  study  of  this  depart- 
ment have  not  been  placed  in  practice.  One  of  the  greatest 
benefits,  from  the  viewpoint  of  saving  effected,  is  expected  to 
come  through  a  consolidation  of  the  Consumers'  Bookkeeping 
Department  and  the  General  Auditing  Department  in  one  room 
under  the  direct  supervision  of  the  auditor.  Heretofore,  an 
artificial  separation  has  been  maintained  by  keeping  the  Con- 
sumers' Bookkeeping  Department  in  a  different  part  of  the 
office,  and  entailing  the  losses  usually  suffered  from  segrega- 
tion as  opposed  to  centralization. 
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ROCHESTER  RAILWAY  &  UGHT  CO.       Exhibit  No.  3 


Balance  Sheet 


19 


}i 

1 

< 

« 

Discount 
or  Penalty 

Paid 
re  or 

s 

1^ 

•0 

Tin 

Q 

Gas 

Elec- 
tric 

Bills 
Twic 
Over 

£S£ 

UK. 

BALANCES; 

Gas 

Electric 

1 

1 

Appliance 

SALES: 

t 

Gas 

I 

1 

1 

j    1       Electric 

1 

1 

1 
1 

Appliance 

ADDITIONAL 
SALES: 

1 

1 

1 
j 

1 

Gas 

1 

1 

1 

Electric 

1 

1 

1 

'Appliance 

Total  Drbits 

Cr. 

1 

Cash 

ALLOWANCES: 

1 

1 

(^as 

1 

1 

Electric 

Appliance 

\ 

OUTSTANDING: 
Gas 

Electric 
Appliance 

Total  Credits 

•  Analyze  according^  to  Gas,  Electric  or  Appliance  in  Allowance  Record. 
t  Indicate  whether  Gas,  Electric  or  Appliance  by  prefix  G.  E.  or  A. 


336 

The  Chairman  :  I  might  state,  in  connection  with  Mr. 
Patterson's  paper,  that  we  have  a  number  of  written  discus- 
sions here,  and  I  was  wondering  what  the  feeling  would  be, 
whether  it  would  be  preferable  to  have  the  oral  discussion 
first.  The  criticism  was  made  that  possibly  having  too  many 
written  discussions  read  might  discourage  the  oral  discussions ; 
that  was  not  the  intention.  I  would  like  to  hear  from  the 
members  as  to  how  they  feel  on  this  subject. 

Mr.  C.  M.  Cohn  (Baltimore,  Md.)  :  I  think  the  discussion 
should  be  opened  by  an  oral  discussion,  besides  having  the 
written  one  read. 

The  Chairman  :  If  that  is  agreeable,  we  will  assume  that 
is  the  sentiment  of  the  meeting.  I  am  sure  Mr.  Patterson  is 
entitled  to  thanks  for  his  painstaking  efforts  on  this  very  val- 
uable paper.    We  would  be  very  glad  to  hear  any  discussion. 

Mr.  V.  L.  Elbert  (St.  Joseph,  Mo.)  :  I  think  we  should 
have  those  written  discussions  read,  and  have  an  opportunity 
to  go  back  to  anything  he  may  think  of,  or  have  a  chance 
before  they  are  published. 

The  Chairman:  Mr.  Patterson  will  have  access  to  the 
written  discussions  before  we  close  the  record. 

Mr.  Ewald  Haase  (Milwaukee)  :  Mr.  Chairman,  I  would 
like  to  ask  Mr.  Patterson  whether  he  has  found  that  the  com- 
parative monthly  labor  cost  summary  and  statistics  have  been 
of  such  value  in  estimating  the  value  of  the  employee's  ser- 
vices as  was  expected?  Is  not  the  volume  of  work  done  by 
a  great  many  office  employees  dependent  largely  upon  the  rate 
at  which  that  volume  of  work  presents  itself  to  them,  the  tak- 
ing of  applications,  the  writing  of  orders,  and  things  of  that 
kind? 

Mr.  F.  H.  Patterson  (Rochester,  N.  Y.) :  We  have  en- 
deavored to  so  lay  out  the  work  as  to  have  and  to  include  in 
these  groups  just  a  sufficient  number  of  employees  to  perform 
the  work  as  it  comes  through,  and  they  are  supposed  to  be  all 
working  up  to  capacity  practically  at  all  times.  For  instance, 
the  clerks  on  entering  orders  and  opening  up  new  ledger 
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accounts  always  have  a  day's  work  ahead  of  them;  in  fact, 
probably  two  or  three  days'  work,  and  can  be  kept  constantly 
busy  at  all  times. 

Meter  reading  and  matters  of  that  kind  work  out  automatic- 
ally. Our  billing  is  performed  day  by  day.  We  have  just 
enough  employees  in  that  group,  or  any  group,  to  perform  the 
work  in  it.  If  one  happens  to  stay  away,  or  is  sick,  then  it  is 
necessary  to  throw  in  a  relief  clerk  to  help  get  the  work  out. 

Mr.  Haase  :  Mr.  Chairman,  may  I  amplify  my  question  by 
referring  to  such  work  as  goes  with  the  ups  and  downs  of  the 
business;  more  consumers,  or  prospective  consumers,  present 
themselves  at  the  application  windows  on  or  about  the  ist  of 
May  than  on  or  about  the  ist  of  February;  at  certain  times 
of  the  year  we  are  selling  more  appliances  and  in  consequence 
issuing  more  appliance  orders.  I  thought  more  of  the  season- 
able work  when  I  spoke. 

Mr.  Patterson:  It  does  become  necessary  in  the  months 
of  May  and  October,  in  our  locality,  to  have  more  than  the 
regular  force  on  the  application  counter.  In  that  case  it  is 
necessary  to  provide  a  man  to  assist  at  that  point.  The  relief 
department  absorbs  all  such  extraordinary  jolts. 

We  have  also  studied  the  application  counter  with  a  view  to 
learning  how  many  items  are  passed  over  the  counter  day  by 
day,  week  by  week  and  month  by  month,  so  that  we  can  tell 
when  our  peak  load  occurs,  in  the  daytime,  morning  and  after- 
noon, and  on  what  days  of  the  month  they  usually  occur. 
That,  we  find  is  always  on  a  Monday.  We  also  learn  when 
seasonal  changes  occur,  such  as  in  May  and  October.  The 
ordinary  fluctuations  occurring  through  the  day  are  taken  care 
of  by  the  department  by  a  little  extra  spurt,  and  the  seasonal 
ones  are  taken  care  of  by  the  relief  department  furnishing  a 
man  who  is  particularly  adept  at  that  work. 

Mr.  H.  B.  Reinach  (New  York  City)  :  I  would  like  to  ask 
Mr.  Patterson  whether  these  are  permanent  employees  of  the 
company  ? 

Mr.  Patterson  :    Yes,  they  are. 
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Mr.  RiSiNACii :  What  do  they  do  when  that  relief  is  not 
needed  ? 

Mr.  Patterson:  There  is  always  a  certain  percentage  of 
employees  out  on  account  of  sickness  or  vacations,  or  some 
other  cause  of  absence. 

Mr.  Reinach:  Always? 
.  Mr.  Patterson  :  Yes ;  every  day  you  can  count  on  some 
one  being  absent.  We  have  about  i6o  employees  in  these  dif- 
ferent groups.  We  can  bank  on  somebody  being  absent  al- 
most every  day.  But  to  employ  their  time  when  the  relief 
corps  is  not  busy,  the  members  are  sent  around  into  other  de- 
partments and  taught  the  use  of  the  phones  and  the  applica- 
tion counter,  complaints,  and  so  on,  so  as  to  make  them  more 
valuable  when  the  time  arises  for  their  help. 

Mr.  Reinach  :    Are  they  junior  clerks? 

Mr.  Patterson:    No. 

Mr.  Reinach  :    What  do  you  call  junior  clerks? 

Mr.  Patterson  :  We  have  pne  very  competent  man  in 
charge,  and  he  has  a  whole  corps  of  men  under  him — not  very 
many,  four  or  five  all  told,  and  they  range  from  fairly  good 
clerks  down  to  junior  clerks. 

Mr.  Reinach:    Four  or  five  clerks? 

Mr.  Patterson  :  Yes ;  constituting  that  group  at  the  pres- 
ent time.  But  when  we  had  to  rewrite  all  the  meter  slips  we 
had  quite  a  relief  department — ten  people  possibly  at  that  time. 

« 

Mr.  Reinach  :  And  these  people  are  kept  busy  practically 
all  the  year  around  ? 

Mr.  Patterson  :    Practically  all  the  year  around. 

Mr.  Reinach  :    Thank  you. 

Mr.  a.  M.  Barnes  (Cambridge,  Mass.)  :  I  take  it,  from 
Mr.  Patterson's  paper,  that  it  applies  to  a  very  large  com- 
pany, and  he  has  already  stated  that  it  is  a  combination  gas 
and  electric  company,  but  he  has  not  answered  all  the  ques- 
tions asked.  It  would  be  interesting  to  know  (if  he  can 
give  me  the  information)  the  average  number  of  meters  which 
each  meter-reader  takes  in  a  day,  either  gas  separately  or  gas 
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and  electric,  and  the  number  of  prepaid  meters  which  each 
prepaid  meter-reader  or  collector  takes  charge  of  per  day.  In 
his  application  department,  has  he  any  system  for  dividing 
the  applications  as  to  territory  or  alphabetically?  How  many 
clerks  are  employed  at  the  application  department,  and  how 
is  their  work  divided  ?  Is  it  divided  systematically,  or  do  they 
take  them  as  they  come  in  order?  One  other  question  about 
the  meter-readers.  Do  they  deliver  the  bills?  And,  leaving 
out  the  meter-readers,  can  he  tell  me  about  how  many  meters — 
how  many  accounts,  either  gas  or  electric,  each  clerk  would 
average?  For  instance,  if  he  had  ten  clerks  and  ten  thousand 
accounts,  that  would  average  about  one  thousand  per  clerk. 

One  other  question  occurs  to  me,  in  regard  to  putting  the 
amount  of  the  bills  by  the  Burroughs  machine.  I  understand 
•  from  his  paper  that  subsequently  those  bills  are  turned  over  to 
the  billing  department  and  the  over-due  amount  is  added  on 
the  bill.  Whether  he  has  any  complications  arising  from  the 
fact  that  the  bill  states  the  net  amount  of  the  current  bill  and 
the  over-due  amount;  whether  any  complications  arise  from 
that  feature  of  the  system  ? 

Mr.  Patterson:  I  have  a  record  of  the  meter-readers  in 
front  of  me  for  July,  in  which  case  one  man  read  as  high  as 
291  meters  every  day  during  that  month.  The  next  highest 
being  285,  and  the  average  for  all  meter-readers  on  regular 
meter  reading,  but  not  pick-ups,  was  253  meters  per  man  per 
day  for  the  entire  month. 

Our  meter-readers  do  not  deliver  bills.  We  have  tried  to 
specialize.  We  keep  all  our  13  regular  meter-readers  at  meter 
reading  continuously.  We  have  got  our  town  districted  so 
that  there  are  22  districts  and  they  are  read  on  22  days  in  the 
month.  They  also  read  on  Saturday  mornings.  That  time  is 
employed  to  give  the  readers  a  little  start  on  the  next  district. 

Our  bill  deliveries  are  separate  and  distinct,  and  they  deliver 
about  425  bills  per  man  per  day  during  the  entire  month  at 
the  present  time.  For  a  while  they  were  required  to  knock  or 
ring  at  the  door  and  ask  if  the  consumer  wished  to  pay  the 
bill ;  but  we  found  that  only  about  2  per  cent,  wished  to  pay  at 
22 
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the  time  the  bill  was  delivered,  so  we  have  discontinued  that. 
Now,  they  are  required  to  stop  and  knock  or  ring  only  when 
it  states  on  the  bill  "to  collect." 

In  regard  to  the  application  department,  there  are  five 
people  employed  on  that  desk  all  the  time,  and  they  handle 
numerous  things  like  the  applications  proper,  gas  and  electric, 
and  such  matters  as  requests  for  duplicate  bills — simply  the 
request,  and  it  is  sent  on  into  the  duplicate  bill  clerk  who 
makes  out  the  duplicate  bill;  and  any  other  information  such 
as  complaints  of  gas  leaks  and  so  on.  They  do  all  that  work 
indiscriminately.  There  is  no  classification  of  the  work  by 
clerks.    Did  I  get  all  your  points  ?    My  memory  is  pretty  short. 

Mr.  Barnes:  Do  they  take  the  applications  as  they  come 
along? 

Mr.  Patterson  :    Yes,  indiscriminately. 

Mr.  Barnes:  Whether  or  not  you  had  any  trouble  aris- 
ing with  the  public  from  adding  on  the  over-due  amount  at 
the  bottom  of  the  net  discount  bill  ? 

Mr.  Patterson  :  Well,  occasionally  we  make  errors,  of 
course.  But  an  effort  is  made  to  eliminate  all  arrears  items 
from  the  bills  before  they  go  out;  and  that  is  done  by  the 
night  posters  who  prepare  a  list  of  all  arrears  that  are  paid, 
and  it  is  sent  to  the  meter-reading  department.  The  meter- 
reading  department  also  looks  after  the  bill  delivery ;  they  are 
all  under  the  same  supervisor,  and  he  is  required  to  cut  off 
those  arrears  that  have  been  added  on  the  bills  and  which  have 
been  paid  during  the  previous  day.  In  other  words,  our 
arrears  are  checked  off  the  bills  up  to  within  almost  a  day  of 
delivery;  and  I  think  a  great  deal  of  friction  has  been  elimi- 
nated by  that.  We  used  to  have  a  great  deal  of  trouble  in  this 
connection. 

Mr.  Barnes  :  Perhaps  I  will  make  my  point  a  little  clearer 
if  I  cite  my  own  experience.  We  tried  that  same  system  for 
a  while,  and  we  found  several  people  were  sending  in  their 
checks  for  the  net  amount  of  the  current  bill,  leaving  the  over- 
due part  off.     So  we  have  started  this  system:    When  the 
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billing  department  finds  there  is  an  over-due  amount,  the  ma- 
chine stamping  is  not  used,  but  the  gross  amount  of  the  bill 
is  put  on.  Then  the  over-due  amount  is  added;  and  the 
amount  of  discount  if  paid  on  or  before  such  and  such  a  date, 
is  placed  on  one  side  and  deducted  w^hen  the  bill  is  presented 
for  payment. 

Mr.  Pattjsrson  :  We  try  to  take  care  of  those  cases  when 
they  occur.  If  a  check  comes  in  short,  we  take  care  of  it  right 
there  and  then  either  by  mailing  it  out  or  sending  out  a  col- 
lector to  collect  the  difference  in  amount. 

Mr.  Barnes:  I  was  curious  to  know  whether  you  have  a 
great  deal  of  trouble  with  it. 

Mr.  Patterson  :  Not  a  great  deal,  no.  Now,  in  relation 
to  the  number  of  accounts  that  the  clerks  handle,  our  work 
is  segregated,  so  that  we  have  debit  posters  doing  debit 
posting  all  the  time,  and  credit  posters  doing  the  credit  post- 
ing, and  so  on.  The  clerks  on  the  subtracting  machines  enter 
the  first  and  second  readings,  and  the  machine  automatic- 
ally makes  the  deduction.  They  do  an  average  of  about  200 
an  hour,  or  about  1,600  a  day.  It  is  quite  a  simple  operation. 
It  operates  exactly  like  an  adding  machine.  And  in  relation 
to  debit  posting,  that  has  been  made  quite  simple  by  preparing 
the  bill  completely  before  it  reaches  the  debit  posters,  so  that 
all  they  have  to  do  is  enter  the  results  there,  and  they  get  out 
about  2,000  a  day  each.  They  are  men  who  have  been  trained 
to  the  work. 

Mr.  Barnes:  Well,  you  will  answer  my  question  a  little 
more  explicitly  if  you  will  give  me  the  total  number  of  clerks 
and  the  total  number  of  accounts. 

Mr.  Patterson  :  Well,  we  have  at  the  present  time  about 
98,000  accounts,  all  told,  and  we  have  about  160  employees. 
That  is,  handling  everything  from  the  receipt  of  the  application 
until  the  inevitable  complaint  has  come  in,  and  including 
turning  on  and  shutting  off  meters. 

Mr.  Barnes  :    And  your  clients  are  properly  satisfied  ? 

Mr.  Patterson  :    Yes. 
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Mr.  C.  M.  Cohn  :  What  is  the  maximum  number  of  days 
that  elapse  between  the  reading  of  the  meter  and  the  rendi- 
tion of  the  bill  ? 

Mr.  Patterson  :  We  planned  to  make  it  about  5  days ;  that 
is  the  schedule.  We  mail  a  pre-arranged  schedule  at  the  be- 
ginning of  each  month.  The  bills  are  supposed  to  be  rendered 
5  days  after  the  meter  reading. 

Mr.  p.  L.  King  (San  Antonio)  :  I  would  like  to  ask  how 
many  days  between  the  time  of  the  delivery,  or  at  least  from 
the  time  of  the  reading  until  the  discount  elapses.  Ten  days, 
is  that  it? 

Mr.  Patterson  :  Ten  days.  We  get  the  reading,  and  then 
5  days  are  allowed  to  elapse  before  the  bill  is  sent  out,  then 
10  days  after  that.  So  we  have  15  days  from  the  date  of 
the  reading. 

Mr.  King:  Does  a  consumer  get  his  bill  at  exactly  the 
same  period  each  month  ?  Do  you  have  any  trouble  by  a  con- 
sumer kicking  about  getting  it  at  a  different  time  from  that 
of  the  previous  month  ? 

Mr.  Patterson:  No.;  that  will  run  from  12  to  17  days, 
as  a  matter  of  fact.  There  has  not  been  any  great  trouble 
over  it. 

Mr.  King:  In  the  business  section  do  you  arrange  it  so 
that  the  business  houses  will  pay  their  bills  mostly  between 
the  1st  and  the  loth,  or  do  you  just  treat  them  as  you  do  the 
residences  ? 

Mr.  Patterson  :    We  treat  them  the  same. 

Mr.  H.  B.  Lohmeyer  (Baltimore) :  Mr.  Patterson,  you 
just  mentioned  a  few  moments  ago  that  you  handle  2,000  ac- 
counts debit  posting.  Would  you  mind  stating  just  what  in- 
formation is  posted  on  your  ledger  by  the  Burroughs  posting 
machine  ? 

Mr.  Patterson  :  Yes ;  I  have  a  ledger  form  here,  if  you  are 
interested  in  seeing  it  (producing  ledger  form).  It  is  a  combi- 
nation form;  and  gas  accounts  are  entered  on  one  side  and 
the  electric  accounts  on  the  other;  the  gas  on  the  left  hand 
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side,  and  the  electric  on  the  right.  Of  course,  while  we  are 
a  combination  concern,  we  as  a  matter  of  fact  only  have  about 
13,000  combination  accounts.  Under  the  gas  division  we 
enter  the  first  and  second  readings,  the  discount  or  penalty, 
the  gas  consvunption,  and  the  amount;  and  on  the  electric 
side  we  enter  the  date,  index,  discount  and  penalty,  electric 
consumption  and  kilowatt  hours,  and  the  amount. 

Mr.  LohmEyer:  You  mean  an  electric  and  gas  customer 
counts  as  one  ? 

Mr.  Patterson  :  As  one.  But  there  are  only  about  13,000 
out  of  a  total  of  about  80,000  customers,  altogether;  that  is, 
80,000  gas-electric  customers ;  we  have  practically  10,000  pre- 
paid gas  meter  accounts,  which,  of  course,  do  not  come  into 
this. 

Mr.  Loh  MEYER :  What  typt  of  Burroughs  do  you  use,  a 
duplex  ? 

Mr.  Patterson:  It  is  a  new  machine  they  have  placed 
on  the  market  rectotly.  It  is  a  specially  built  machine,  made 
in  their  Detroit  factory  for  our  particular  needs. 

Mr.  S.  M.  Whitwei.1*  (Washington,  D.  C.)  :  I  would  like 
to  ask  Mr.  Patterson  if  your  company  has  any  outside  arrange- 
ments for  the  collection  of  gas  bills  ? 

Mr.  Patterson:  None  whatever.  They  all  come  to  the 
main  office. 

Mr.  Whitweli.:  We  have  been  able  to  have  an  arrange- 
ment in  Washington  that  we  have  not  heard  of  being  in  opera- 
tion in  any  other  city,  which  works  very  well  with  us.  W^e 
have  some  nineteen  or  twenty  banks  and  trust  companies  which 
collect  our  bills  for  us  without  any  charge  whatever  to  the 
company,  with  the  arrangement,  except  during  dividend 
periods;  months  when  we  have  to  pay  dividends  and  need 
large  amounts  of  money,  and  during  the  tax-paying  month. 
we  are  supposed  to  leave  a  balance  there  of  one-half  of  what 
they  collect  and  let  that  accumulate  up  to  any  of  those  periods 
I  have  named.  We  have  found  we  have  been  able  to  cut  down 
our  number  of  cashiers  materially,  and  that  it  also  cuts  off  a 
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very  large  number  of  complaints  that  would  naturally  come 
into  the  office  from  the  people  who  hear  others  make  com- 
plaint when  they  come  there  to  pay  their  bills.  It  is  a  sugges- 
tion I  oiFer. 

Mr.  Patterson  :  I  think  the  principal  reason  why  the  man- 
agement of  our  company  is  desirous  of  having  the  payments 
made  at  the  main  office  is  to  draw  the  people  to  that  point, 
with  a  view  to  seeing  what  merchandise  we  have  for  sale; 
and  since  we  have  adopted  this  continuous  paying  method,  one 
district  a  day  for  each  day  in  the  month,  there  is  no  congestion 
in  the  outer  office,  and  the  work  is  handled  by  five  tellers. 

Mr.  Barnes  :  I  would  like  to  ask  if  he  has  any  complaints 
from  those  who  have  bills  at  their  places  of  business  which 
do  not  go  out  on  the  same  date  as  the  bills  for  their  residences  ? 

Mr.  Patterson  :  We  had  a  little  friction  on  that  point,  but 
we  have  eliminated  it  by  asking  him  to  give  us  his  business 
address  so  we  may  mail  his  residence  bill,  and  he  pays  in  two 
checks  instead  of  one  as  formerly.  We  have  no  friction  now ; 
but  we  had  some  in  months  past. 

Mr  Barnes  :  Mr.  Patterson  has  the  advantage  of  having  a 
combination  company.  If  he  were  an  independent  gas  com- 
pany he  might  have  some  difficulty  in  carrying  out  some  of 
these  things. 

Mr.  Lohmeyer:  In  connection  with  the  consumers'  ac- 
counts we  have  used  the  group  system  in  our  company,  both 
combined  and  with  gas  and  electric  groups  separate.  We  find 
it  works  as  well  separate  as  combined. 

Mr.  Patterson  :  I  must  acknowledge  that  before  this  sys- 
tem was  really  inaugurated,  the  Consolidated  Gas  &  Electric 
Company  of  Baltimore  had  really  installed  it  and  we  borrowed 
their  brains  in  establishing  it  in  Rochester. 

The  Chairman:  If  there  are  no  further  discussions,  we 
might  have  the  Secretary  read  the  written  contributions. 

Mr.  Cohn:  I  would  like  to  suggest,  Mr.  Patterson,  that 
you  some  time  drop  in  to  see  us.  We  have  made  some  im- 
provement in  our  system. 
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Mr.  Patterson:  I  think  we  could  gain  a  lot  of  useful 
information,  and  probably  it  would  be  worth  while. 

The  Secretary  :   (Reading.) 

Mr.  DeWitt  Clinton  (Worcester,  Mass.) :  (Written  dis- 
cussion communicated.)  If  all  who  have  listened  to  Mr.  Pat- 
terson's excellent  paper  on  "Organizing  for  Cost  Reduction 
in  the  Consumers'  Bookkeeping  Department"  could  have  the 
opportunity  to  visualize  the  workings  of  the  system  described, 
our  admiration  for  the  system  so  clearly  set  forth  in  the  paper 
could  not  help  but  be  increased  and  strengthened. 
.  There  comes  a  time  in  every  successful  growing  business 
when  the  old  methods,  which  were  good  and  sufficient  at  the 
beginning,  become  antiquated  and  insufficient  and  the  demand 
for  simpler,  easier  and  more  systematic  methods  becomes  im- 
perative. Seldom,  I  think,  however,  has  more  hard  work, 
study  and  thought  been  put  upon  improving  and  organizing 
for  new  methods  in  the  Consumers'  Department  of  any  light- 
ing company  as  was  given  in  the  Rochester  Company  by  Mr. 
Patterson  and  his  associates.  It  is  evident  that  they  have 
delved  into  every  nook  and  cranny,  studied  every  phase  of 
the  question,  correlated  the  information  and  evolved  an  admir- 
able system.  The  writer  was  fortunate  enough  to  be  privi- 
leged to  visit  Rochester  just  about  the  time  the  new  system 
was  being  put  in  operation  and  he  is  glad  to  voice  here  the 
approval  and  admiration  which  he  expressed  at  that  time. 

It  was  undoubtedly  not  in  the  mind  of  the  writer  of  the 
paper  to  argue  that  because  the  plan  is  sufficient,  simple  and 
works  admirably  in  one  city  that  all  companies,  irrespective  of 
size,  should  adopt  this  system  as  a  method.  For  instance,  the 
plan  of  organization,  dividing  the  department  into  eighteen 
groups  according  to  the  nature  of  the  work  conducted  might 
be  altogether  too  many  groups  for  a  company  half  the  size  of 
the  one  described. 

The  plan,  however,  is  so  well  thought  out  that  its  elasticity 
would  be  apparent  to  anyone  and  smaller  companies  could 
combine  groups  to  suit  the  requirements  of  their  own  company 
and  of  course  eliminate  certain  groups  which  were  unneces- 
sary in  their  opinion,  such  as  the  tabulating  group.    While  the 
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tabulating  machines  are  convenient  and  necessary  for  large 
companies  and  might  be  a  convenience  for  smaller  companies 
the  cost  of  operating  would  prohibit  it  where  it  was  not  almost 
a  necessity. 

On  page  326  the  paper  states  that  in  addition  to  a  flat  rate 
salary  each  meter  reader  is  permitted  to  earn  three-quarters 
of  I  cent  for  each  meter  read  above  a  certain  standard  set 
for  each  route  for  the  month.  The  question  of  meter  readers 
has  probably  been  a  problem  for  most  lighting  companies.  But 
it  would  seem  that  unless  on  the  other  side  deductions  were 
made  for  errors,  the  desire  to  earn  the  extra  three-quarters 
of  I  cent  on  each  meter  would  have  a  tendency  to  hurry  the 
reader  in  order  to  earn  some  "easy  money."  And  then  again 
in  most  cities  it  is  almost  impossible  to  equalize  the  routes  for 
each  meter  reader.  I  wish  Mr.  Patterson  had  told  us  a  little 
more  about  how  this  bonus  works  out. 

Will  not  the  standards  and  the  units  be  subject  to  continual 
change?  Take  it  on  the  complaint  group,  the  unit  employed  is 
the  number  of  complaints  handled.  It  might  occur  that  one 
clerk  working  to  cover  a  large  number  of  complaints  would  not 
give  the  same  courtesy  and  consideration  to  customers  as 
another  who  was  not  working  to  cover  the  large  number,  but 
was  working  to  give  the  best  service  possible.  Then  again  we 
all  know  that  one  courteous  clerk  might  be  a  half  hour  endeav- 
oring to  convince  an  unreasonable  customer  of  the  correctness 
of  his  bill  or  whatever  the  complaint  was  about,  and  these  stub- 
born consumers  might  come  to  his  lot  all  day  while  the  next 
clerk  would  be  getting  along  on  simple  complaints  which  would 
require  but  a  word  or  two  to  explain  the  difficulty. 

This  same  argument  could  be  carried  out  in  many  of  the 
groups  and  units  employed.  The  answer  to  this  argument,  of 
course,  is  that  the  unit  is  the  best  that  could  be  selected,  and 
practically  the  only  one,  and  the  information  obtained  is  of  far 
more  value  than  if  no  unit  or  attempt  was  made  to  gain  any 
knowledge  of  what  was  being  done. 

On  page  326  the  paper  mentions  the  installation  of  a  Bur- 
roughs  subtracting  machine  which  automatically  prints  the 
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dates  and  the  index  amounts  of  the  readings,  and  makes  and 
prints  the  subtraction,  and  is  as  easy  to  operate  as  the  uni- 
versally used  adding  machine.  It  also  mentions  the  Todd 
Protectograph  machines  which  print  the  gross,  the  discount 
and  the  net  amounts  on  the  bill  and  on  the  coupon  in  one  opera- 
tion by  simply  setting  the  machine  for  the  number  of  cubic 
feet  constuned. 

Had  the  paper  elaborated  on  the  installation  of  these 
machines  I  think  it  would  have  been  to  the  interest  and  advan- 
tage of  many  lighting  companies.  Few  officials  know  that 
there  is  a  machine  on  the  market  which  will  do  with  the  ease 
and  accuracy  the  work  which  these  subtracting  machines  do. 
And  again  the  Todd  machine  increases  the  ease  with  which 
the  prices  are  placed  on  the  bill  and  coupon  and  does  the  work 
in  much  less  time  than  stamping  or  any  other  device  the  writer 
is  acquainted  with.  Reduction  of  labor,  ease,  accuracy  and 
neatness  are  accomplished  with  these  two  machines. 

All  of  us  who  have  had  the  opportunity  to  read  or  listen  to 
Mr.  Patterson's  paper  are  indebted  to  him  for  his  excellent 
treatment  of  the  subject. 

Mr.  H.  W.  Sheriff  (Detroit,  Mich.) :  (Written  discus- 
sion communicated.)  I  have  read  your  paper  on  "Organizing 
for  Cost  Reduction  in  the  Consumers'  Bookkeeping  Depart- 
ment." 

If  conditions  are  such  in  your  city  that  meter  readings  can 
be  made  and  bills  rendered  daily  throughout  the  month,  I  can 
see  no  reason  why  your  system  should  not  give  excellent 
results.  I  am  strong  on  group  organization  and  believe  you 
have  yours  well  arranged. 

If  your  supervisors  keep  close  check  on  all  operations  and 
employees  are  paid  according  to  their  efficiency  and  not  accord- 
ing to  what  the  supervisor  thinks  of  their  personality,  you  have 
the  golden  rule  perfected. 

Mr.  Clare  N.  Stannard  (Denver,  Colo.)  :  (Written  dis- 
cussion communicated.)  After  carefully  reading  the  paper  I 
find  that  in  the  main  the  system  described  is  very  similar  to 
the  one  in  operation  with  this  company  for  a  number  of  years, 
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which  system  in  my  estimation  is  an  ideal  one  for  a  company 
similar  to  the  Rochester,  Denver  or  larger  companies.  I  feel, 
however,  that  it  is  too  elaborate  and  expensive  for  small 
companies. 

If  possible,  I  favor  the  idea  of  eliminating  the  night  shifts 
and  I  am  inclined  to  believe  that  the  system  can  be  made  suffi- 
ciently elastic  to  obviate  night  work. 

I  am  also  in  favor  of  consolidating  the  gas,  electric  and 
merchandise  ledgers.  I  feel  that  where  possible  unnecessary 
detail  work  should  be  eliminated. 

I  congratulate  you  on  the  many  splendid  points  so  effectively 
mentioned  and  feel  the  paper  will  prove  of  great  interest  to 
the  gas  fraternity. 

In  sending  you  the  above  comments  I  regret  that  I  am  not 
able  to  make  additional  points,  but  the  truth  of  the  matter  is 
the  system  is  so  similar  to  our  own  which  has  worked  out  so 
satisfactorily  that  I  am  not  in  a  position  to  do  otherwise  than 
agree  with  you. 

Mr.  Ewai.d  Haase  (Milwaukee,  Wis.)  :  (Written  discus- 
sion communicated.)  The  principle  of  organizing  employees 
into  groups  governed  by  the  nature  of  the  work  performed  is 
fundamental,  correct  and  leads  to  specialization  of  functions 
and  efficiency  in  operation.  The  groups  selected  by  Mr.  Patter- 
son are  those  into  which  the  work  of  the  consumers'  account- 
ing department  naturally  falls.  Local  circumstances  and 
arrangement  of  office  space  are  often  factors  that  affect  the 
formation  of  groups.  Our  experience  leads  us  to  prefer  the 
combination  of  certain  separate  functions  into  one  group  rather 
than  separate  groups  for  each.  For  instance,  in  our  case,  the 
order  writing  fimction  is  performed  in  the  application  group  of 
which  it  is  an  adjunct.  This  combination  seems  to  make  for 
greater  directness  of  action.  It  may  be  that  Mr.  Patterson's 
order  group  is  so  intimately  in  contact  with  the  application 
group  as  to  be  virtually  one.  We  also  combine  meter  reading 
and  bill  delivery  functions  in  one  group.  There  is  another 
combination  that  seems  to  us  very  advisable  and  that  is  the 
collection   group  and   the  credit  group.     Having  these  two 
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functions  combined  in  one  department  brings  that  intimate 
information  about  accounts,  gained  from  their  collection,  into 
immediate  use  in  the  granting  of  credits.  Any  material  sepa- 
ration of  these  two  activities  is  unthinkable  to  us. 

Is  there  not  some  danger  in  establishing  too  many  groups 
and  having  more  or  less  unemployed  time  in  the  groups?  It 
is  obvious  that  a  certain  number  of  groups  arranged  to  take 
care  of  the  work  of  100,000  consumers  would  be  too  many  sub- 
divisions for  the  work  of  10,000  consumers  and  so  it  is  possible 
to  make  as  many  groups  for  the  work  of  100,000  consumers 
as  would  take  care  of  400,000. 

The  introduction  of  machines  for  billing  and  posting  or  for 
practically  all  the  operation  of  bookkeeping  leads  naturally  to 
the  functional  grouping  of  work  on  the  ledgers  and  makes  it 
desirable  to  get  away  from  placing  under  the  charge  of  one 
person  all  of  the  operations  on  one  ledger  or  group  of  ledgers. 
But  even  under  the  latter  method  of  accounting,  functional 
specialization  can  be  carried  on.  While  the  work  of  registering 
the  bills,  taking  off  footings  of  sales,  posting,  taking  off  delin- 
quent list,  balancing  and  all  work  performed  on  the  ledgers 
themselves  is  done  by  one  man  who  is  responsible  for  a  group 
of  accounts,  there  is  considerable  auxiliary  help  that  can  be 
given  him  which  may  be  accomplished  by  cheaper  help.  The 
preparation  of  bills,  extension,  or  machine  billing  if  introduced, 
the  listing  of  cash  coupons,  sorting  coupons,  etc.,  can  all  be 
specially  performed  by  assistants.  Under  a  system  of  meter 
reading  by  three  or  more  districts  the  work  of  such  a  ledger 
keeper  becomes  very  uniform  throughout  the  month  and  a 
number  of  accounts  is  assigned  to  him,  that  will  be  a  full  task 
and  take  all  of  his  time  to  perform.  The  splitting  up  of  the 
responsibility  for  balances  among  a  group  of  ledger  men  make 
the  concern  about  getting  balances  disappear.  Of  course,  some 
relief  help  is  always  at  hand  to  pitch  in  at  the  weak  point. 

What  the  mechanical  bookkeeping  by  different  types  of  type- 
writing machines  has  in  store  for  us  as  applied  to  consumers' 
bookkeeping  is  perhaps  for  the  immediate  future  to  say.    Inter- 
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esting  experiments  and  trials  on  a  large  scale  are  now  going 
on  and  progress  is  being  watched  with  close  attention. 

Mr.  R.  F.  BonsaIvI*  (Baltimore)  :  (Written  discussion  com- 
municated.) This  paper  is  exceptionally  interesting,  as  the 
system  spoken  of  has  been  in  operation  by  the  Consolidated 
Gas,  Electric  Light  &  Power  Company  of  Baltimore  for  some 
time  and  has  worked  out  very  satisfactorily  in  taking  care  of 
some  160,000  customers  and  some  25,000  merchandise  accounts. 

We  wish  to  point  out  briefly  several  apparent  differences  in 
methods  between  the  Rochester  company  and  ourselves,  which 
we  feel  not  only  result  in  economy,  but  tend  to  give  the  cus- 
tomer quicker  service : 

B11.UNG  Group. 

We  formerly  experienced  a  great  deal  of  difficulty  in  our 
billing  group  in  handling  those  cases  where  a  customer  discon- 
tinues service  at  one  address  and  immediately  took  service  at 
another  address,  leaving  a  balance  open  at  the  former  location. 
This  resulted  in  a  separate  bill  being  rendered  for  this  balance 
and  it  being  handled  as  an  entirely  separate  proposition,  except 
that  where  possible  we  placed  the  new  address  on  the  bill  for 
the  use  of  the  collection  department. 

For  several  years  we  have  been  taking  the  new  application 
as  "in  continuation  of"  service  at  the  old  address,  and  upon 
this  order  being  completed,  the  bookkeeping  department  imme- 
diately transfers  the  balance  to  the  new  account,  although  they 
immediately  render  a  final  bill  against  the  customer  at  the  old 
address.  This  means  that  the  customer  is  given  opportunity  to 
take'  advantage  of  the  discount,  but  makes  the  balance  auto- 
matically go  on  the  bill  at  his  new  address  if  the  account  is 
not  paid  by  the  time  the  other  bill  is  rendered.  We  found  that 
such  a  condition  saved  us  considerable  expense  in  our  Collec- 
tion Department,  as  well  as  made  automatic  the  collection  of 
accounts  which  might  otherwise  drag  along  if  they  were 
handled  by  what  we  term  "discontinue"  collectors  instead  of 
by  the  current  collectors. 
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Order  Group. 

Mr.  Patterson  states  that  all  orders  for  the  turning  on  and 
shutting  off  service  as  well  as  for  the  setting  and  removing  of 
meters  are  issued  by  this  group.  In  Baltimore  our  applications 
for  service  are  made  out  in  duplicate;  the  original  is  filed  as 
a  permanent  record,  and  the  duplicate  is  used  as  the  line  order, 
except  in  those  cases  of  "set-removes,"  or  about  12  per  cent, 
of  the  total,  where  we  have  to  typewrite  the  order  on  account 
of  the  number  of  copies  required  by  the  operating  department. 

Meter  Reading  Group. 

In  Baltimore  we  have  three  different  classes  of  meters; 
namely,  weekly,  semi-monthly  and  monthly,  a  different  colored 
sheet  being  used  to  designate  the  class  of  account,  although 
both  gas  and  electric  meters  are  handled  on  the  same  sheet. 
This  method  materially  reduces  the  amount  of  detail  work,  as 
well  as  the  weight  and  thickness  of  the  handbook. 

Bii,!,  DE1.1VERY  Group. 

While  we  do  not  recall  ever  having  the  bill  distributors  stop 
to  give  the  customer  opportunity  to  pay  the  bill,  it  has  been 
discussed  several  times,  with  the  result  that  we  have  always 
been  of  the  unanimous  opinion  that  it  would  not  pay. 

We  would  like  to  hear  some  of  the  results  accomplished  by 
other  companies. 

Coivi^ECTioN  Group. 

In  addition  to  the  duties  of  the  collection  department  as 
stated  by  Mr.  Patterson,  we  have  also  a  corps  of  men  who 
make  both  the  disconnections  and  connections  for  non-pay- 
ment, which  means  that  we  secure  much  quicker  results  in 
both  cases,  than  when  we  had  to  send  the  orders  to  another 
department  for  execution. 

We  have  had  excellent  results  from  having  certain  groups 
of  men  report  at  other  than  the  regular  office  hours.  In  addi- 
tion to  those  mentioned  in  this  paper,  we  have  a  man  report 


352 

in  the  collection  department  at  midnight,  whose  duty  it  is  to 
follow  up  the  ledgers  after  being  posted,  and  pull  out  all  de- 
linquent payments  of  that  day,  thereby  permitting  the  collec- 
tion department,  at  the  opening  of  business  the  following 
morning,  to  have  only  collectible  accounts. 

Bookkeeping  Appi^icable  to  Appliance  or 
Merchandise  Accounts. 

Mr.  Patterson  states  that  it  is  deemed  inadvisable  to  merge 
the  merchandise  in  the  same  ledger  with  the  gas  and  electric 
accounts.  Our  experience  in  Baltimore  has  been  decidedly 
the  reverse.  We  find  that  the  public  appreciates  receiving 
only  one  bill,  thereby  informing  them  of  their  total  indebted- 
ness to  the  company  for  the  month.  They  are  thereby  enabled 
to  draw  one  check,  which  as  far  as  they  are  concerned  covers 
the  transaction,  and  as  far  as  the  company  is  concerned,  per- 
mits the  posting  in  the  ledger  to  be  done  on  the  one  folio. 

Our  method  of  handling  this  merchandise  accounting  is 
simply,  that  we  receive  a  copy  of  the  merchandise  ticket  when 
the  work  is  completed,  and  after  making  the  necessary  tabu- 
lations to  the  different  accounts  involved,  the  tickets  are  sent 
to  the  typist  and  entered  on  the  bill,  a  different  form  being 
used  in  the  case  of  cash  and  lease  orders.  These  bills  are 
kept  in  a  binder  during  the  month  and  any  succeeding  pur- 
chases made  by  the  customer  between  meter  reading  dates  is 
entered  on  this  same  bill.  The  typewriter  used  has  an  adding 
machine  key  which  renders  the  total  of  the  day's  billing  avail- 
able to  check  against  the  total  amount  of  the  tickets  sent  by 
the  merchandise  department.  Two  days  before  the  meter 
reading  day  the  bills  of  that  meter  reading  section  are  removed 
from  the  binder  and  totaled,  and  sent  to  the  billing  department 
in  ledger  and  folio  order.  Only  the  total  of  the  bill  is  entered 
on  the  ledger  in  the  merchandise  column  and  the  bill  is  left 
in  the  ledger  at  its  corresponding  folio,  so  that  the  bill  clerk 
in  billing  the  account  simply  enters  the  total  amount  of  the 
merchandise  bill  on  the  service  bill  and  attaches  a  copy  of  the 
merchandise  bill  thereto;  thus,   we  use  only  one  posting  a 
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month  for  the  ledgers  for  the  total  merchandise  purchases  of 
any  one  customer,  and  at  the  same  time  only  make  one  posting 
for  the  amount  paid.  Of  course,  when  a  customer  buys  under 
both  the  cash  and  the  lease  plan,  there  are  two  separate  mer- 
chandise bills  attached  to  the  one  service  bill,  for  the  reason 
that  our  bills  show  how  many  months'  payments  are  to  be 
made  and  how  much  per  month,  or  in  case  of  30  days,  it  is  so 
stated. 

A  carbon  copy  of  these  merchandise  bills  remains  in  the 
binder,  available  for  use  in  making  duplicate  bills  or  in  an- 
swering customers'  inquiries.  The  same  routine  is  gone 
through  with  in  handling  credits,  except  the  entries  are  reverse. 

Another  point  in  the  Baltimore  system  which  we  feel  is  a 
good  one,  is  that  in  having  the  balancing  done  by  separate 
clerks  who  become  specialists  in  that  line.  These  men  not 
being  directly  interested  in  the  preparation  of  the  .work  as 
they  make  no  entries,  produce  far  better  results  and  are  pos- 
sibly more  willing  to  list  all  errors  found,  than  is  the  case 
where  one  man  makes  the  entries  and  balances  the  book. 

If  any  one  is  interested  in  either  our  merchandising  or  bal- 
ancing system,  we  would  be  glad  to  send  them  a  set  of  the 
forms  used,  as  well  as  an  explanation  of  their  use. 

Mr.  Walton  Forstall  (Written  discussion  communi- 
cated) :  Not  being  an  office  man,  I  am  not  competent  to  dis- 
cuss the  details  of  this  paper,  but  I  am  heartily  in  sympathy 
with  the  idea  of  obtaining  unit  costs  for  the  different  opera- 
tions. In  the  Philadelphia  distribution  department,  we  have 
been  using  unit  costs  for  all  of  our  operations  since  1900,  and 
we  believe  that  such  a  practice  is  the  foundation  stone  for  eco- 
nomical and  efficient  service.  It  is  interesting  to  note  how  the 
idea  can  be  applied  to  the  office  work  of  a  company. 

I  would  like  particularly  to  call  to  the  attention  of  the  In- 
stitute members  Mr.  Patterson's  statement  on  page  329,  of  the 
practice  of  the  Rochester  management  of  basing  salary  in- 
creases on  results  shown  by  the  monthly  reports.  The  larger 
a  company  is,  the  more  essential  does  it  become  that  employees 
be  paid  for  results  obtained,  for  in  no  other  way  can  the  av- 
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erage  of  performance  be  made  so  high.  The  motto  of  those 
in  authority  should  be  "Pay  the  man,  and  not  the  place."  In 
other  words,  do  not  base  salaries  on  what  the  job  ought  to 
be  worth,  but  actually  on  what  results  the  present  incumbent 
is  obtaining. 

Mr.  H.  B.  Rjsinach  (New  York)  :  Do  you  use  the  loose- 
leaf  system? 

Mr.  Patterson:    Yes. 

Mr.  p.  L.  King  :    How  many  do  you  put  on  a  leaf  ? 

Mr.  Patterson  :  We  have  just  adopted  a  new  form.  We 
have  not  circumscribed  it  with  any  dates  whatever.  I  think  it 
will  last  3}4  or  4  years. 

Mr.  King  :  Do  they  all  run  out  at  the  same  time  or  differ- 
ent times  ? 

Mr.  Patterson:  Not  all  together.  That  is  where  our 
trouble  came  in  this  year. 

The  Chairman  :  It  will  probably  be  in  order  for  us  to  ad- 
journ the  meeting  to  to-morrow  morning  at  10  o'clock.  We 
have  two  very  important  papers  and  some  proceedings  that 
will  interest  all,  and  I  hope  there  will  be  a  large  attendance. 
You  have  been  very  patient  this  afternoon.  I  hope  you  will 
feel  rewarded  for  your  patience.  I  thank  you  very  much  for 
your  kind  attention. 

An  adjournment  was  here  taken  to  10  o'clock  a.  u.,  Wed- 
nesday, October  18,  19 16. 
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MANUFACTURING  SECTION  (Continued). 

Third  Settion,  WedAMcUy  9:30  A.  M^  October  18. 

Mr.  H.  C.  Ab^l,  Vice-President,  presiding. 
Mr.  J.  S.  Jackson,  Secretary, 

The  Chairman  called  the  meeting  to  order  at  9.30  a.  m. 

The  Chairman  :  The  first  paper  we  have  this  morning  is 
''New  Oil  Gas  Plant— Portland,  Oregon,"  by  Mr.  E.  U  Hall. 
Is  there  any  one  present  representing  Mr.  Hall  ? 

I  will  ask  Mr.  Flower  to  abstract  this  paper  hurriedly.  I 
think  he  has  gone  over  part  of  it. 

NEW  OIL  GAS  PLANT— PORTLAND,  OREGON. 

Introduction. 

Portland,  Oregon,  is  located  at  the  junction  of  the  Willa- 
mette River  and  the  far-famed  Columbia,  and  by  reason  of 
this  fortunate  geographical  position,  has  become  one  of  the 
largest  cities  on  the  Pacific  Coast,  the  leading  liimber  produc- 
ing city  in  the  world,  the  second  largest  grain  shipping  center 
in  the  United  States,  and  is  also  noteworthy  as  a  financial 
center. 

The  territory  served  is  shown  in  Fig.  i. 

Due  to  the  phenomenal  growth  since  the  Lewis  and  Clark 
Exposition  in  1905,  the  old  site  of  the  gas  works  at  Front 
and  Everett  Streets,  consisting  of  a  few  city  blocks  on  the 
water  front,  became  inadequate  to  take  care  of  the  continuous 
additions  to  plant  and  machinery,  while  the  business  center 
drawing  its  cordon  tighter  around  the  manufacturing  activi- 
ties, brought  about  increased  complaints  against  the  smoke  and 
odor  in  connection  with  manufacturing  operations.  Growing 
inefficiency  and  inadequacy  of  the  old  machinery,  most  of 
which  had  been  in  use  for  many  years,  called  for  a  reconstruc- 
tion of  the  plant.  It  was,  therefore,  decided  in  1910  that  the 
time  had  come  to  move  the  manufacturing  plant  to  the  out- 
skirts of  the  city. 

Prbuminary  Engineering. 

The  site  selected,  admirably  located,  consists  of  about  40 
23 
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acres  of  low-lying  meadows,  6  miles  below  the  city.  Being 
located  on  the  main  line  of  the  Northern  Pacific  Railroad,  it 
has  excellent  railroad  facilities. 

The  property  presented,  however,  certain  drawbacks  from  a 
construction  standpoint;  namely,  the  low  elevation  above  the 
Willamette  River  and  the  character  of  the  subsoil  on  certain 
portions  of  the  tract. 

Before  anything  was  done  in  preparing  the  plans  and  speci- 
fications for  the  new  plant,  it  was  necessary  to  thoroughly 
examine  and  test  the  soil  conditions  in  order  to  make  the  lay- 
out conform,  thereby  avoiding  undue  expenditures  for  foun- 
dations and  insuring  continuous  operation  during  abnormal 
periods  of  high  water. 

Accurate  surveys  were  made  of  the  property  and  contour 
lines  established,  and  that  portion  of  the  tract  presenting  the 
largest  area  of  high  ground  was  selected  for  the  approximate 
location  of  the  plant.  Meanwhile,  several  tentative  lay-outs 
had  been  drawn  up  and  these  were  staked  out  on  the  ground, 
and  borings  were  made  from  October  15,  191 1,  till  October 
30,  191 1,  to  depths  ranging  from  30  to  100  feet. 

As  a  result  of  the  information  contained  in  these  borings, 
a  layout,  shown  in  Fig.  2,  wa£  located,  necessitating  a  few  addi- 
tional borings,  which  were  begun  December  31,  191 1,  and  com- 
pleted  January  12,  191 2. 

There  was  not  sufficient  high  ground  available  to  locate  all 
the  buildings  above  the  highest  known  flood  state  of  the  Willa- 
mette River,  which  was  approximately  34  feet  above  the 
government  datum,  and  it  was  therefore  necessary  to  fill  in 
the  property  to  this  elevation.  This  operation  was  rapidly  and 
econon^ically  made  possible  by  the  large  government  dredges 
operating  in  the  Willamette  and  Columbia  Rivers. 

For  this  purpose  it  was  necessary  to  drive  a  double  bulk- 
head around  the  area  to  be  filled.  This  construction  work  was 
advantageously  combined  with  dock  and  wharf,  the  latter  to 
serve  for  the  bringing  of  construction  supplies  and  later  to 
afford  anchorage  for  fuel  oil  steamers  from  California. 
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Prcx;ress  01?  Construction  Work. 

Water  pile  driver  arrived  on  the  job  April  i,  1912,  and 
drove  eight  temporary  piles  along  the  water  front  to  anchor 
log  rafts  and  barges.  This  date  represents  the  beginning  of 
construction  work.  Simultaneously  work  was  begun  with  the 
land  pile  driver  and  the  whole  job  including  the  bulkhead,  dock 
and  wharf,  was  completed  on  June  i,  1912. 

On  account  of  the  large  quantity  of  drift  at  certain  seasons 
in  the  Willamette  River,  it  was  necessary  to  build  a  sheer 
boom  to  protect  the  dock  and  wharf,  consisting  of  13  three- 
pile  dolphins,  connected  with  boomsticks. 

All  the  fill,  consisting  of  180,381  cubic  yards,  was  made 
with  the  Port  of  Portland  30-inch  suction  dredge  Columbia. 
Pumping  started  on  June  3,  1912,  and  was  completed  on  June 
24,  1912.    Illustrations  of  the  work  are  shown  herewith. 

After  the  completion  of  the  fill,  it  was  necessary  to  remove 
certain  high  ground,  which  excess  earth  was  deposited  against 
the  bulkhead,  in  order  to  form  a  permanent  protection  for  the 
sand  fill  after  the  decay  of  the  bulkhead.  There  were  removed 
in  this  manner  approximately  7,900  cubic  yards,  at  a  cost  of 
approximately  21  cents.  Part  of  this  work  was  done  by  steam 
shovel  and  part  with  teams. 

Very  careful  elevations  were  taken  immediately  after  com- 
pletion of  the  sand  fill  and  for  a  period  of  3  months,  during 
which  period  an  average  settlement  was  shown  of  10-5/16 
inches. 

The  property  was  now  ready  for  the  erection  of  the  build- 
ings. 

The  Northern  Pacific  Railway  located  spur  tracks  on  June 
28,  and  on  July  3,  stakes  for  the  buildings  and  holders  were 
set,  on  which  actual  construction  work  was  started  July  17, 
1912. 

Additional  careful  soil  tests  were  made  on  the  bearing 
power  of  this  sand  fill,  and  since  it  was  not  practical  to  carry 
the  footings  to  bed-rock,  or  to  the  original  formation,  it  was 
decided  to  use  spread  footings  and  mats. 
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Buildings  and  holders,  and  the  majority  of  the  gas  apparatus 
were  erected  simultaneously,  and  the  heavy  construction  work 
was  completed  in  June,  1913. 

While  the  foregoing  was  in  the  progress  of  erection,  all 
other  installation  work,  consisting  chiefly  of  piping  machinery, 
sewers,  electric  conduits,  wiring,  etc.,  was  being  done  and 
tested  out,  and  by  the  27th  of  October,  1913,  the  plant  was 
practically  completed  and  was  placed  in  operation. 

Considerable  additional  work,  however,  was  done  after  the 
above  date  and  it  was  not  until  the  middle  of  January,  1914, 
that  the  concrete  roadways  and  all  other  small  details  were 
completed. 

Description  of  Plant. 

Buildings  and  Grounds. 

In  the  designing  of  this  plant,  two  points  were  kept  upper- 
most in  mind :  Firstly,  to  attain  the  highest  possible  efficiency 
in  operation,  profiting  by  our  experience  of  oil  gas  manufac- 
ture at  the  old  plant;  and  secondly,  to  eliminate  what  hereto- 
fore had  been  the  principal  source  of  complaints  against  the 
operation  of  gas  works,  namely,  dirt,  soot,  smoke,  cinders,  etc., 
together  with  the  untidy  appearance  of  things  and  the  gloomy, 
grimy  and  ugly  buildings. 

The  second  feature  was  therefore  the  uppermost  considera- 
tion in  designing  the  buildings  and  laying  out  the  grounds. 
Several  types  of  architecture  were  considered.  The  type 
finally  selected  conveys  the  impression  of  solidity,  permanence 
and  dignity,  impressive  both  to  the  investor,  by  creating  a 
feeling  of  solid  strength  and  security,  and  to  the  citizen  in  the 
community  by  the  pleasing  and  harmonious  conformation  to 
the  ideals  of  municipal  growth.  The  setting  for  the  buildings 
is  picturesque,  namely,  in  the  foreground,  the  wooded  heights 
of  spruce,  hemlock  and  fir,  and  in  the  background,  the  glisten- 
ing waters  of  the  Willamette  River.  Concrete  drives  and 
walks  unite  the  buildings  and  storage  sheds,  while  the  vacant 
spaces  are  covered  with  green  lawns  and  attractive  shrubbery. 
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The  buildings  are  of  reinforced  concrete,  containing  i-inch 
sized  crushed  rock,  which  has  been  bush-hammered  on  the 
exterior  to  produce  the  effect  of  granite,  this  process,  besides 
being  comparatively  as  cheap  as  plastering,  is  more  perma- 
nent and  produces  a  greatly  superior  effect.  The  roofs  are 
of  terra-cotta  colored  shingles,  layed  on  the  French  diagonal 
method.  Streets  and  driveways  are  provided  with  curbs,  side- 
walks, sewer  connections,  etc.,  and  are  illuminated  with  gas 
arc  lamp  posts. 

The  office  building  is  a  two-story  structure  50  by  50  feet  in 
plan  and  houses,  on  the  rear,  the  works  station  meter.  On 
the  lower  floors  are  the  superintendent's  and  clerks'  offices, 
drafting  room  and  lunch  room,  while  on  the  second  is  the 
works  laboratory.  The  machinery  building,  next  in  line,  is 
90  by  150  feet  in  plan,  with  a  basement  of  45  by  120  feet,  and 
houses  all  the  power  plant  and  boilers,  gas  exhausters  and  gas 
compressors.  A  portion  of  this  building  reserved  for  future 
extensions,  is  now  occupied  by  a  men's  dressing  room  and 
lavatory. 

The  generator  building  is  60  by  182  feet  in  plan  and  is 
designed  for  two  rows  of  five  2ofoot  oil  gas  generators, 
space  being  left  at  the  end  of  the  building  for  the  motor-driven 
air  blowers.  The  building  is  carried  on  its  own  foundation, 
entirely  separate  from  the  generators,  which  are  carried  on 
concrete  piers  12  feet  high,  on  separate  foundations.  The 
basement  thus  formed  serves  for  brick  storage  and,  at  the  far 
end,  for  the  oil  heaters  and  strainers. 

Other  buildings  are  the  oxide  and  shavings  storage  build- 
ing, which  is  100  by  100  feet,  of  heavy  mill  construction  and 
is  covered  by  hyrib  metal  lath,  and  located  approximately  to 
the  purifiers.  The  briquette  storage  building  is  200  by  206 
feet  and  is  built  df  similar  material  as  the  oxide  shed.  The 
briquetting  plant  building  is  93  by  96  feet  and  is  built  of  the 
same  material  as  the  foregoing. 

Located  near  the  dock  and  river  front  is  a  brick  and  con- 
crete water  and  oil  pump  house,  which  is  15  by  45  feet  in 
plan  and  comprises  three  floors,  the  upper  of  which  is  prin- 
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cipally  a  gangway  and  a  location  for  motor  controls  and 
meters,  while  the  second  floor  houses  the  oil  pumps. 

•The  lower  floor  is  usually  below  the  river  level  and  here  are 
located  the  water  pumps,  which  in  this  manner,  operate  under 
little  or  no  suction.  This  building  is  flanked  on  one  side  by 
a  water  intake,  6  feet  in  width  by  270  feet  long,  consisting 
of  creosoted  sheet  piling,  driven  interlocking  and  with  heavy 
timber  bracing,  equipped  with  a  rack  or  screen  at  the  river 
end,  and  a  gate  and  supplementary  screens.  Immediately  ad- 
joining the  pump  intakes  is  a  dock  70  by  106  feet,  with  walks 
extending  at  either  end  to  five  mooring  dolphins,  communicat- 
ing with  the  shore  by  a  trestle  about  250  feet  long. 

The  dock  and  water  intake  are  protected  by  sheer  booms, 
connected  together  with  boom  sticks,  arranged  to  raise  and 
lower  with  the  water  level  of  the  river. 

Oil.  Gas  Apparatus. 

Theory. 

The  production  of  gas  from  crude  petroleum  is  essentially 
a  process  of  high  temperature  cracking.  There  has  been  much 
apparatus  designed  for  this  purpose  but  the  variations  can  all 
be  reduced  with  but  few  exceptions  to  construction  details  of 
size,  form  and  dimensions,  rather  than  to  essential  difference 
in  the  process. 

We  may  repeat  therefore  that  the  oil  gas  production  as  a 
process,  must  be  treated  purely  as  an  oil  cracking  process, 
subject  to  the  same  factors  of  temperature,  pressure  and  con- 
tact with  highly  heated  surfaces. 

The  gas  maker  as  a  merchant  must  consider  how  to  cheapen 
his  product  by  all  the  manufacturing  economies,  among  which 
the  most  important  is  the  utilization  of  by-products.  In  other 
words,  he  strives  to  produce  the  greatest  number  of  B.  t.  u.'s 
per  dollar.    This  is  true  of  all  the  gas  making  methods. 

This  problem,  from  the  standpoint  of  oil  production  has 
been  attacked  in  two  different  ways : 
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1.  By  elimination  of  all  by-products,  i.  e.,  by  conver- 
sion of  all  the  raw  material  into  gas. 

2.  By  the  production  simultaneously  with  the  gas  of 
the  largest  amount  of  merchantable  by-products  on  the 
theory  that  weight  for  weight  the  latter  are  worth  more 
than  the  raw  material. 

The  first  method  has  been  developed  under  the  auspices  of 
Mr.  E.  C.  Jones  of  San  Francisco,  and  the  results  described 
in  a  paper  by  his  son,  Mr.  L.  B.  Jones. 

The  process  is  of  great  theoretical  interest,  but  imfortunate- 
ly  has  not  as  yet  evoluted  to  its  maximum  possibilities,  i.  e., 
the  complete  elimination  of  lampblack  as  a  by-product.  The 
further  development  of  this  process  to  its  logical  end  is  hin- 
dered by  the  high  standards  of  quality  of  gas  prevalent  in 
California,  i.  e.,  a  600  B.  t.  u.  or  higher. 

The  second  method  is  of  more  universal  application  and  is 
exemplified  in  most  of  the  coast  cities  in  so  far  as  the  by- 
products are  marketed,  by  Los  Angeles,  San  Diego,  Oakland, 
California,  and  Portland,  Oregon.  Nearly  all  the  other  oil 
gas  plants  produce  lampblack,  but  have  not  sufficient  volume 
to  briquette. 

Both  methods  have  their  merits  and  their  advocate^  and  in 
the  final  outcome  it  will  no  doubt  be  found  that  local  condi- 
tions will  determine  the  process  to  be  adopted. 

Where  there  is  a  good  fuel  market  and  oil  is  cheap,  it  will 
unquestionably  pay  to  produce  by-products. 

Investigations  made  by  the  Portland  Gas  &  Coke  Company, 
at  the  instance  of  the  Bureau  of  Standards,  showed  that  for 
our  local  conditions,  a  525  B.  t.  u.  gas  would,  if  by-products 
were  fully  manufactured  and  sold,  deliver  to  the  consumer  the 
most  B.  t.  u.  for  a  dollar.  The  present  standard  of  570  B.  t.  u. 
in  force  in  the  State  of  Oregon  therefore  represents,  from  a 
gas  making  standpoint,  an  incomplete  and  wasteful  process. 

If,  however,  this  standard  were  maintained  it  is  interesting 
to  consider  what  should  be  the  composition  of  a  gas  produced 
from  crude  oil  in  order  that  the  minimum  percentage  of  the 
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original  carbon  should  be  utilized  in  producing  the  necessary 
B.  t.  u.  per  cubic  foot.  Without  going  into  the  calculation,  an 
analysis  is  given  below  of  which  a  560  B.  t.  u.  gas  containing 
the  minimum  carbon,  and  which  would,  therefore,  produce  the 
greatest  amount  of  carbon  residue  per  thousand  cubic  feet  of 
gas. 

This  analysis  represents  a  methane-hydrogen  gas  and  is 
predicated  on  the  assumption  that  the  carbon  dioxide  and  ni- 
trogen will  remain  the  same  in  volume,  which  is  not  necessarily 
the  case. 

The  selection  of  oil  gas  apparatus  for  the  new  plant  was 
further  investigated  relative  to  costs  per  1,000  cubic  feet  of 
daily  gas  capacity  and  it  was  decided  that  the  installation  costs 
for  a  single  shell  type  per  unit  of  gas  making  surface  were 
considerably  lower — as  was  to  be  expected. 

560  B.  T.  u.  Gas  with  Minimum  Carbon. 

COi   1.2 

CaHe    None 

C,H4  None 

Oi 1 0.7 

CO    7.2 

CH4  37.0 

H,   51.5 

N,   2.4 


1 00.0 


Before  proceeding  with  a  description  of  the  gas  apparatus,  it 
may  be  interesting  to  some  gas  engineers  to  describe  the  oil  gas 
process,  by  which  the  greater  portion  of  manufactured  gas  on 
the  Pacific  Coast  is  procured. 

Oil  gas,  while  manufactured  in  apparatus  and  by  a  process 
somewhat  similar  to  the  manufacture  of  water  gas,  produces  a 
gas  strikingly  characteristic  to  coal  gas,  as  may  be  seen  by  the 
following  analysis  of  gas  as  produced  by  the  Portland  Gas  & 
Coke  Company,  for  typical  570  B.  t.  u.  oil  gas : 
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Carbon  dioxide   14 

Benzene    14 

Ethylene    3,1 

Oxygen    0.2 

Carbon  monoxide  6.0 

Hydrogen   5245 

Methane    28.3 

Nitrogen   7.18 

Gross  B.  t.  u.  calculated 578-5 

Specific  gravity  04135 

A  striking  and  essential  difference  in  this  process  is  the 
fact  that  the  only  important  by-product  is  a  large  quantity  of 
very  pure  carbon,  comprising  frequently  as  high  as  50  per  cent, 
of  the  weight  of  the  original  oil. 

The  principal  problems  arising  in  the  manufacture  of  oil  gas 
present  themselves  in  connection  with  this  residual. 

Firstly;  by  reason  of  the  mechanical  difficulties  introduced 
of  cleansing  of  the  gas  and  the  recovering  of  this  valuable 
substance. 

Secondly;  by  the  fact  that  there  are  produced  with  this 
carbon,  varying  amounts,  of  a  very  pitchy  tar,  with  but  very 
little  commercial  value,  which,  if  allowed  to  condense,  at  the 
same  time  the  lampblack  is  removed,  produces  a  spongy  sub- 
stance most  difficult  to  handle  and  which,  in  a  short  time,  will 
completely  block  up  the  apparatus  and  passageways. 

As  is  usual  in  manufacturing  problems  of  this  description, 
the  means  used  by  the  pioneers  of  the  art  to  handle  this  sub- 
stance were  both  cumbersome  and  complicated.  The  writer 
has  frequently  seen  plants  in  California  and  Oregon,  where 
from  one  to  five  hours  were  consumed  daily  in  ridding  the 
washers  and  scrubbers  of  this  accumulation.  As  the  art  pro- 
gressed and  the  theory  of  oil  gas  condensing  and  washing  was 
better  understood,  the  apparatus  was  so  designed  as  to  mechan- 
ically and  automatically  separate  the  lampblack  from  the  tar 
at  appropriate  stages  in  the  process.  The  manufacture  is  also 
troubled  with  the  usual  bug  bears  of  naphthalene,  cyanogen 
and  sulphur,  without  the  compensation  of  ammonia  recovery, 
which  substance  is  present  in  only  the  faintest  traces. 
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Gas  Generators, 

The  five  gas  machines  have  each  a  capacity  of  generating 
2,000,000  cubic  feet  of  gas  per  day.  Each  consists  of  a  cylin- 
drical shell  20  feet  in  diameter  and  30  feet  6  inches  in  height, 
with  conical-shaped  top  4  feet  high,  all  of  which  is  constructed 
of  }i'  and  j4-inch  steel  plating.  On  the  sides  near  the  bottom 
are  two  36-inch  diameter  drums  for  the  blast  connections  and 
in  the  rear  is  a  36-inch  diameter  off-take  nozzle.  Just  above 
each  of  the  two  inlets  are  two  lo-inch  diameter  nozzles  for  the 
gas-making  burners.  Eight  cast-iron  manholes  are  distributed 
about  the  shell  for  access  below  the  arches  and  to  the  checker 
brick,  and  on  the  top  is  a  34-inch  diameter  stack  valve  which 
operates  by  steam  hydraulic  cylinder.  Steam  and  oil  piping 
connects  to  all  of  the  burners,  which  are  controlled  from  an 
operating  panel  located  between  each  pair  of  generators.  Here 
also  valves  for  operating  the  stack  valve,  gauges  for  all  steam 
and  oil  connections  and  oil  meters,  and  also  hand  operating 
stands  for  the  24-inch  diameter  blast  valves. 

An  all  steel  platform  is  provided  around  each  generator  for 
access  to  the  gas  making  burners  and  an  additional  platform  at 
the  tpp  for  cleaning  the  stack  valve.  Steel  stairways  lead  to 
these  platforms,  all  of  which  are  equipped  with  pipe  hand- 
rails and  wire  guards. 

The  lining  of  the  generators  is  i6j4  inches  in  thickness,  con- 
sisting of  13J4  inches  of  firebrick  and  3  inches  of  asbestos. 
At  the  bottom,  thirteen  arches,  9  inches  in  width  and  having  an 
air  space  of  6  inches  between,  are  installed  for  supporting  the 
checker  brick.  These  arches  span  half  the  width  of  the  ma- 
chine and  rest  on  the  center  on  a  wall,  which  extends  entirely 
across  the  shell  and  the  latter  is  provided  with  two  small  arches 
for  permitting  the  air  blast  to  get  from  one  side  of  the  gen- 
erator to  the  other.  The  crown  is  composed  entirely  of  wedge- 
shaped  blocks,  which  are  supported  on  large  skew  backs,  placed 
on  the  top  of  the  lining  wall.  Special  shaped  blocks  are  pro- 
vided for  the  air  inlet  and  off-take  connections  and  also  for  the 
burners  and  manholes.     The  operation  of  these  units  has  been 
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so  standardized  by  means  of  the  improved  construction  that  the 
life  of  the  checker  work  is  at  least  two  years. 

Wash  Boxes, 

In  the  rear  of  each  generator  and  just  outside  of  the  building 
wall  are  five  wash  boxes,  each  of  which  is  connected  to  a  gen- 
erator by  a  36-inch  diameter  pipe,  which  is  firebrick  lined  and 
which  reduces  to  a  24-inch  diameter  cast  iron  ell  with  clean 
out  doors  at  the  wash  box  for  connecting  the  dip  pipe.  The 
wash  boxes  are  8  feet  in  diameter  and  7  feet  in  height  and  are 
constructed  of  J4-  and  '/i^-inch  steel  plating.  They  are  pro- 
vided with  hopper  bottoms  and  are  supported  above  the  yard 
level  on  structural  steel  columns. 

The  dip  pipe  which  is  24  inches  in  diameter,  enters  through 
the  top  and  extends  sufficiently  into  the  wash  box  to  insure  a 
minimum  water  seal  of  10  inches.  The  lower  part  of  this  pipe 
is  equipped  with  a  flange  or  hood  grooved  for  rotating  the 
water  and  a  suspended  disc  is  provided  for  closing  off  the  pipe. 
The  gas  outlet,  which  is  also  at  the  top,  is  of  the  same  size  and 
has  cast-iron  ell  and  pipe  for  connecting  to  the  primary  scrub- 
bers. Three  connections  on  the  top  are  made  for  admitting 
the  water.  These  are  arranged  with  a  special  shaped  casting 
for  spraying  the  water  into  the  shell.  The  overflow  outlet  is 
of  cast  iron  and  is  riveted  to  the  side  of  the  shell.  It  is  ar- 
ranged with  movable  gate  to  allow  raising  the  water  seal  and  is 
provided  with  outlet  pipe  10  inches  in  diameter.  This  pipe  is 
sealed  in  a  steel  drain  tank  4  feet  in  diameter  and  5  feet  in 
height,  which  is  connected  by  means  of  a  steel  flume  to  an  un- 
derground pipe  line  extending  to  the  filters  at  the  briquetting 
plant.  Other  connections  on  the  seal  tanks  include  two  cast- 
iron  manholes  in  the  sides  and  8-inch  valve  in  the  center  of  the 
bottom  for  cleaning  purposes.  As  a  result  of  the  improved 
construction  the  cleaning  of  wash  boxes,  scrubbers  and  seal 
pots  has  been  entirely  eliminated  and  the  separation  of  lamp- 
black and  tar  accomplished  in  two  distinct  stages,  i.  e.,  lamp- 
black is  entirely  removed  in  the  wash  boxes  and  the  tar  entirely 
in  the  scrubbers,  thus  allowing  each  constituent  to  be  easily  and 
automatically  eliminated. 
24 
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Primary  Tar  Scrubbers, 

One  primary  tar  scrubber  is  provided  for  each  generator. 
These  are  each  lo  feet  in  diameter  and  28  feet  in  height  and 
are  constructed  of  '/le-  and  J^-inch  steel  plating.  They  have 
conical  bottoms  and  are  supported  on  the  structural  steel  col- 
umns similar  to  those  of  the  wash  boxes.  The  inlet  and  two 
outlet  connections  are  24  inches  in  diameter  and  the  latter  are 
so  arranged  as  to  permit  the  passing  of  the  gas  either  to  the 
secondary  scrubbers  or  directly  to  the  36-inch  diameter  header 
leading  to  the  relief  holder.  Water  is  admitted  at  the  top  by 
means  of  an  "H"  shaped  spray  and  the  scrubbers  are  drained 
at  the  bottom  by  a  12-inch  diameter  pipe,  connected  to  and 
sealed  in  the  primary  tar  boxes,  without  the  use  of  the  usual 
seal  pots. 

The  interior  of  the  scrubbers  is  equipped  with  five  conical 
rings,  which  are  riveted  to  the  shell  and  five  small  cones,  both 
of  which  catch  the  water  and  form  a  spray  through  which  the 
gas  passes. 

Platforms  are  provided  along  the  tops  of  the  scrubbers  and 
at  the  floor  level,  along  the  building  wall,  for  access  to  the 
valves  and  for  cleaning  purposes.  Steel  stairways  lead  to  all 
of  these  platforms  and  where  necessary,  hand  rails  are  in- 
stalled. For  the  large  valves,  extension  stems  are  arranged 
for  operating  from  the  ground.  Each  scrubber  is  equipped 
with  six  cast-iron  manholes  for  access  to  the  cones  and  water 
sprays. 

Final  Cooling  Scrubbers. 

Three  final  cooling  scrubbers  have  been  installed,  one  of 
which  is  arranged  to  handle  the  gas  from  each  pair  of  gener- 
ators. The  shells  and  supports  are  identical  to  those  of  the 
primary  scrubbers  and  also  the  water  inlet  and  drain  connec- 
tions to  the  tar  boxes.  The  inlets  for  each,  of  which  there  are 
two,  are  24  inches  in  diameter  and  connect  to  the  outlet  of  the 
primary  scrubbers.  The  gas  outlet  is  of  the  same  size  and 
connects  to  the  36-inch  diameter  header  previously  described. 

There  are  cones  in  these  scrubbers ;  the  interior  is  filled  with 
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wooden  trays,  which  are  supported  on  steel  angle  irons  riveted 
to  the  shells.  The  platforms,  stairways,  etc.,  are  the  same  as 
those  of  the  primary  scrubbers. 

The  g^s  passes  from  final  scrubbers  to  relief  holder  whence 
it  is  drawn  through  the  following  apparatus. 

Oil,  Scrubber. 

In  common  with  the  history  of  all  gas  plants,  naphthalene 
troubles  had  occasionally  made  themselves  felt,  with  this  com- 
pany, particularly  after  the  introduction  of  oil  gas  and  high 
tettiperature  operation.  Profiting,  however,  by  the  European 
experience  in  anthracene  oil  washing,  which  was  readily  under- 
stood to  be  merely  a  process  of  physical  solution,  experiments 
were  instituted  by  the  writer  in  1907  and  1908,  as  a  result  of 
which  an  8  by  30-foot  oil  scrubber  was  installed  at  the  old 
plant.  About  the  same  time  a  similar  development  occurred  in 
the  plant  of  the  Los  Angeles  Gas  &  Electric  Company  and  the 
technic  of  the  process  was  worked  out  by  Mr.  Wade,  chemist, 
and  Mr.  D.  J.  Young,  superintendent. 

As  a  result  of  this  experience,  crude  oil  washers  10  feet  in 
diameter  by  30  feet  high,  with  automatic  oil  pumps  and  receiv- 
ing tanks,  were  installed  at  the  new  works.  Due  to  oil  wash- 
ing, naphthalene  complaints  are  practically  unknown.  The 
four  or  five  calls  which  are  received  per  month  from  this  source 
are  derived  mainly  from  oil  deposits.  The  process  has  been 
well  described  in  an  article  before  the  Pacific  Coast  Gas  Asso- 
ciation by  Mr.  Wade,  in  a  paper  entitled:  "The  Naphthalene 
Problem  in  Oil  Gas  Manufacture  and  Distribution." 

The  oil  scrubber  is  10  feet  in  diameter  and  30  feet  in  height 
and  is  constructed  of  J4-  and  '/le-inch  steel  plating.  The  gas 
inlet  and  outlet  connections  are  24  inches  in  diameter  and  the 
oil  inlet,  which  at  the  top  is  3  inches  and  the  overflow  at  the 
bottom  6  inches  in  diameter.  Oil  is  obtained  from  the  main  oil 
supply  from  the  oil  pumps  in  the  pump  house  and  the  piping  is 
so  arranged  as  to  permit  using  either  cold  oil  or  hot  oil  heaters 
for  the  generators.  The  6-inch  drain  connections  overflow 
into  a  steel  tank  10  feet  in  diameter  and  10  feet  in  height. 


376 

• 

which  is  buried  under  the  ground  and  which  is  prevented  from 
overflowing  by  a  6  by  4  by  6-inch  Blake-Knowles  duplex  steam- 
driven  pump,  operated  automatically  by  a  float  in  the  tank. 
This  pump  returns  the  oil  through  a  6-inch  pipe  line  to  the  oil 
storage  tank. 

The  oil  scrubber  is  provided  with  a  vertical  steel  ladder,  ex- 
tending from  the  ground  to  the  top,  where  a  hand  rail  is  placed. 
Three  cast-iron  manholes  on  the  sides  give  access  to  the  in- 
terior, which  is  filled  with  wooden  trays,  supported  by  steel 
angle  irons  riveted  to  the  shell. 

The  effect  of  the  crude  oil  washing  is  to  dissolve  out  the 
naphthalene  present  in  the  gas,  which  is,  however,  not  lost, 
since  the  oil  is  eventually  used  for  gas  making  when  the  naph- 
thalene is  made  into  gas. 

About  5  gallons  of  crude  oil  is  made  to  circulate  through  the 
oil  scrubber  per  1,000  cubic  feet  of  gas  made. 

•     Purification. 

The  gas,  after  being  subjected  to  the  oil  washing,  is  drawn 
through  the  elsewhere  described  exhausters  and  passes  through 
a  Gas  Machinery  Company  Multiple  Gas  Washer  for  final 
cleansing  before  purification.  The  crude  oil  from  which  the 
gas  is  made  contains  normally  from  ^  to  i  J4  P^r  cent,  sulphur, 
which  quantity  is  responsible  for  about  180  grams  of  hydrogen 
sulphide  for  every  i  per  cent,  of  sulphur  in  the  crude  oil. 
This  amount  is  accompanied  by  about  15  to  20  grains  of  car- 
bon bisulphide  and  other  sulphur  compounds. 

Gas  purification  is  entirely  by  means  of  the  well  known 
Lamings  mixture  with  selected  planning  chips,  as  a  coating 
medium.  Purification  expense  with  this  material  has  been 
materially  reduced  during  the  last  few  years  by  studies  on  the 
preparation  of  same  without  losing  a  great  portion  of  the  val- 
uable copperas  in  the  interior  of  the  chips.  In  other  words, 
means  have  been  found  to  keep  the  valuable  artificial  iron  oxide 
almost  entirely  in  an  available  state  on  the  surface  of  the  chip. 

There  is  used  for  the  purpose  of  manufacturing  this  sub- 
stance, an  apparatus  somewhat  on  the  principle  of  a  concrete 
mixer  set  up  on  a  high  platform  and  served  by  a  small  elevator. 
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Purifying  System. 

Primary  Purifiers. — ^The  primary  purifiers,  of  which  thcfre 
are  four,  are  32  feet  in  diameter  and  20  feet  in  height.  Two 
of  these  were  purchased  from  the  Gas  Machinery  Company  at 
the  time  the  plant  was  constructed  and  the  other  two  were 
moved  from  the  old  works  on  a  barge.  All  are  constructed  of 
'/^le-  2Lnd  j4-iiich  steel  plating  and  have  spherical-shaped  tops, 
and  are  designed  for  either  simplex  or  duplex  operation.  The 
three  inlet  and  three  outlet  connections  are  20  inches  in  diam- 
eter and  are  arranged  one  above  the  other  with  valves  so  that 
the  gas  may  be  passed  through  any  section  or  all  of  the  puri- 
fiers, as  desired. 

Steel  "I"  beams  and  columns  on  the  inside  are  installed  for 
supporting  four  sets  of  trays,  on  which  the  oxide  is  placed. 
The  trays  are  of  wood  and  are  built  in  sections,  so  as  to 
facilitate  handling  and  dumping. 

On  the  top  of  each  purifier  two  asbestos  sealed  doors,  6  feet 
in  diameter  and  constructed  of  steel  plating  and  angle  irons  are 
placed  for  installing  the  oxide  and  are  provided  with  clamps 
for  fastening  and  with  chain  blocks  and  overhead  trolley  for 
convenience  in  handling.  On  the  sides  for  removing  the  oxide, 
are  two  doors  3  feet,  6  inches  by  8  feet,  4  inches  high,  which 
are  also  of  steel  and  are  arranged  with  hinges,  clamps  and  bolts 
for  fastening.  A  12-inch  diameter  blow-off  valve  is  placed  on 
the  top  of  each  purifier  and  on  the  side  a  lo-inch  connection 
for  air  inlet.  In  the  bottom  is  a  3-inch  diameter  drain  connec- 
tion, which  is  equipped  with  valve,  funnel  and  strainer  and 
piping  connection  to  washer  drain  tank. 

Between  each  purifier,  at  the  top,  a  small  platform  is  pro- 
vided and  a  steel  stairway  extends  to  the  ground.  Along  these 
and  also  around  the  top  of  the  purifier  steel  pipe  hand  rails  are 
placed.  Most  of  the  large  gas  valves  are  equipped  with  ex- 
tension stems  for  operating  from  the  ground  and  on  the  sides 
of  the  purifiers,  where  necessary,  thermometer  wells  and  test 
cocks  are  placed. 

Secondary  Purifiers. — ^Two  of  the  secondary  purifiers  were 
purchased  from  the  Gas  Machinery  Company  and  are  identical 
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to  the  primary  purifiers.  One  other  secondary  purifier,  which 
was  moved  down  from  the  old  plant  is  2  feet  greater  in  height, 
but  otherwise  practically  the  same,  except  in  the  general  con- 
struction where  much  lighter  material  was  used. 

In  addition  to  having  all  of  the  connections,  etc.,  as  de- 
scribed, for  the  primary  purifiers,  the  secondaries  are  equipped 
with  steam  heating  coils  located  in  the  bottom.  These  consist 
of  2-inch  piping  spaced  about  6  inches  on  centers  and  extending 
entirely  across  the  interior  of  the  shell,  and  arranged  with 
steam  inlet  and  outlet  connections,  on  the  outside. 

Air  Blower  for  Purifiers. — For  reviving  the  oxide  in  the 
purifiers,  a  No.  9  Sturtevant  steel  pressure  blower  has  been 
installed  in  one  comer  of  the  oxide  and  shavings  storage  build- 
ing. It  is  direct  connected  to  a  20-horse-power  Form  K.  Type 
1-8 — 900  revolutions  per  mniute  induction  motor,  and  has  pip- 
ing connections  16,  14  and  10  inches  in  diameter,  extending  to 
each  of  the  purifiers. 

Organic  Sulphur  Removal. 

It  has  just  been  mentioned  that  the  organic  sulphur  present 
in  the  oil  gas  is  about  15  grains  per  100  cubic  feet.  This 
amount,  while  noticeable  to  consumers,  has  not  heretofore  been 
considered  poor  practice  by  the  fraternity.  Such  is  not  the 
case,  however,  when  the  sulphur  amounts  up  in  the  raw  ma- 
terial to  2  or  3  per  cent,  or  even  as  high  as  4  per  cent.,  since 
the  organic  sulphur  amounts  up  in  proportion  and  reaches  a 
quantity  as  high  as  60  grains  per  100  cubic  feet,  at  which 
point  the  gas  is  unfit  for  domestic  use  and  many  other  pur- 
poses. This  condition  was  experienced  by  the  Portland  Gas 
&  Coke  Company  soon  after  changing  over  to  the  oil  gas  and 
would  have  barred  out  that  process  entirely,  if  means  had  not 
been  discovered  for  eliminating  this  impurity.  The  process 
has  been  described  before  the  Pacific  Gas  Association  at  the 
1908  meeting  by  the  writer  and  again  before  the  American  Gas 
Institute  in  the  year  1910  by  Hilmar  Papst,  general  manager, 
of  this  company.  It  is  gratifying  to  the  writer  to  note  that  the 
process  has  since  been,  with  the  necessary  modifications  to 
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overcome  patent  rights,  been  successfully  introduced  by  the 
South  Metropolitan  Gas  Company  of  London,  England. 

The  process  consists  essentially  of  purifying  the  raw  gas 
from  hydrogen  sulphide  and  raising  same  to  a  temperature 
from  900  to  1,200°  F.,  thus  breaking  down  the  organic  sulphur 
to  hydrogen  sulphide,  cooling  the  gas  and  then  again  passing 
the  same  through  a  set  of  purifiers,  to  eliminating  the  hydrogen 
sulphide  produced. 

The  reaction  is  a  simple  mass  action  in  which  the  original 
sulphur  distributes  itself  between  hydrogen  and  carbon  com- 
binations reaching  an  equilibrium  at  a  certain  proportion  of 
hydrogen  sulphide  and  carbon  bisulphide. 

This  same  equilibrium  is  destroyed  by  the  removal  of  the 
hydrogen  sulphide  in  the  primary  purifiers  so  that  when  the 
temperature  of  reaction  is  again  restored  and  mass  action  equi- 
librium is  again  established,  the  organic  sulphur  is  re-distri- 
buted between  hydrogen  and  carbon  radicals  in  the  same  pro- 
portion as  in  the  primary  reaction,  thus  producing  a  new 
amount  of  hydrogen  sulphide,  susceptible  of  a  removal  by  iron- 
oxide  purifiers. 

The  preheating  apparatus  at  the  old  plant  being  new  and  of 
the  proper  size,  it  was  removed  to  the  new  plant  and  installed 
in  the  generator  house. 

Reheating  System. 

The  two  reheaters  have  a  combined  capacity  of  4,600,000 
cubic  feet  of  gas  per  day.  They  were  originally  located  at  the 
old  plant  and  after  being  dismantled,  were  moved  to  the  new 
plant  on  railway  cars  and  re-erected. 

Each  consists  of  a  cylindrical  shell  10  feet  in  diameter  and 
35  feet  in  height,  and  constructed  of  "/le-  and  ^-inch  steel 
plating.  Near  the  bottom  of  each  is  a  30-inch  cast  iron  nozzle 
with  hot  valve  for  natural  draft  while  heating;  and  also  a  20- 
inch  diameter  connection  with  valve  for  the  gas  inlet.  At  the 
top  is  placed  a  30-inch  steel  tee,  which  is  firebrick  lined,  upon 
which  the  20-inch  cast  iron  stack  valve  rests.  The  gas  outlet 
is  off  the  side  of  this  tee  and  consists  of  30-inch  steel  pipe,  also 
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firebrick  lined  and  which  reduces  to  20-inch  diameter  cast-iron, 
with  clean-out  ell  and  dip  pipe  to  wash  box. 

The  stack  valve  of  each  is  operated  from  the  main  floor  by  a 
hand  gear  and  connecting  rod.  A  steel  stack  5  feet  in  diameter 
and  20  feet  in  height  is  provided  for  each  machine  and  is  sup- 
ported from  the  roof  trusses,  the  same  as  those  of  the  gener- 
ators. The  burners,  of  which  there  are  four,  are  on  the  side 
near  the  bottom  and  each  is  equipped  with  control  valves, 
gauges,  etc.  Several  cast-iron  doors  also  on  the  sides  give 
access  below  the  arches  and  to  the  checker  brick  filling. 

The  lining  is  16^  inches  in  thickness  and  consists  of  15 
inches  of  firebrick  and  ij4  inches  of  asbestos  fiber.  It  ex- 
tends the  entire  length  of  the  shell  and  is  corbelled  in  at  the 
top  to  form  a  crown  and  to  support  the  lining  in  the  30-inch 
steel  tee.  Two  sets  of  arches,  with  air  spaces  between  and 
located  one  near  the  bottom  and  the  other  about  half  way  up 
the  shell,  are  installed  for  supporting  the  checker  brick.  In 
bricking  on  shell  a  total  of  22,000  firebrick  are  used  for  the 
lining  and  6,100  for  checkering. 

The  wash  box,  which  is  used  in  connection  with  both  re- 
heaters  is  8  feet  by  14  feet  in  plan  and  8  feet  in  height.  It  is 
constructed  of  ^-inch  steel  plating  and  is  elevated  on  a  steel 
platform,  between  and  near  the  top  and  supported  from  the 
reheater  shells.  Water  is  admitted,  through  eight  sprays  dis- 
tributed on  the  sides  and  the  overflow  consists  of  a  cast-iron 
box  and  lo-inch  pipe,  which  is  sealed  in  a  drain  tank  resting 
on  the  generator  room  floor.  The  two  gas  inlet  connections 
enter  at  the  top  and  are  provided  with  20-inch  diameter  dip 
pipes.  The  gas  outlet,  which  is  also  at  the  top,  is  of  the  sanle 
size  and  extends  to  the  condenser,  which  is  located  just  outside 
of  the  building. 

Gas  Condenser  for  Reheaters, — The  gas  condenser  was 
moved  from  the  old  works  on  a  barge,  with  the  purifiers.  It 
is  12  feet  in  diameter  and  22  feet  in  height  and  consists  of  a 
steel  shell  of  ^-  and  %e-i^ch  plating.  It  is  provided  with  two 
^-inch  tube  sheets  and  1,012  2-inch  diameter  boiler  tubes, 
18  feet  in  length.     The  gas  inlet  is  at  the  top  and  the  out- 
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let  on  the  side  near  the  bottom,  both  of  which  are  20  inches 
in  diameter.  The  water  inlet  is  6  inches  in  diameter  and  the 
drain  connections  to  the  sewer  is  8  inches. 

Station  Meter  and  Works  Holders. 

The  gas,  after  purification,  is  measured  in  a  station  meter 
having  a  capacity  of  4,152,000  cubic  feet  of  gas  per  day.  It 
is  16  feet  in  diameter  and  16  feet  long  and  has  24-inch  diameter 
piping  connections.  It  is  a  standard  type,  manufactured  by 
the  Charles  H.  Dickey  &  Company  of  Baltimore,  Maryland, 
and  is  equipped  with  a  cast  iron  casing,  Hinman  Drum  and 
usual  accessories. 

The  foundation  consists  of  four  concrete  piers,  one  under 
each  cradle.  These  piers  are  2  feet  6  inches  by  13  feet  at  the 
base  and  extend  5  feet  below  the  floor  line. 

Holders, 

Relief  Holder, — The  relief  holder,  which  has  a  capacity  of 
680,000  cubic  feet,  has  two  lifts  and  is  provided  with  new  steel 
tank  113  feet  in  diameter  and  37  feet  in  height.  The  holder 
was  originally  located  at  13th  and  Couch  Streets,  and  installed 
in  a  concrete  and  brick  tank.  It  was  dismantled  and  re- 
erected,  using  practically  all  of  the  old  steel  sheets  and  guide 
frames,  and  provided  with  new  steel  tank  and  stairway,  ex- 
tending to  .the  top  of  the  frame,  which  is  109  feet  in  height. 
The  holder  is  equipped  with  hand  rails  on  all  stairways,  along 
the  cups  and  around  upper  lift  and  a  Cutler's  anti-freezing 
device  is  installed  for  protection  in  cold  weather. 

The  foundation,  consisting  of  concrete  mat  4  inches  in  thick- 
ness at  the  inside  and  12  inches  thick  around  the  outside,  ex- 
tends about  4  feet  beyond  the  tank  shell,  forming  a  walk  en- 
tirely around  the  holder.  The  outer  edge  of  this  walk  is 
shaped  into  a  gutter,  which  is  arranged  with  sewer  drains,  the 
whole  of  which  is  similar  to  that  of  the  storage  holder.  Con- 
crete pits  are  provided  for  the  inlet  and  outlet  connections,  in- 
cluding large  gas  valves  and  drip  pots.  Around  these,  hand 
rails  are  installed  and  where  necessary  steel  platforms  are 
placed  for  operating  the  valves. 
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Storage  Holder. — ^The  storage  holder,  having  a  capacity  of 
505,000  cubic  feet,  has  three  lifts  and  is  provided  with  a  steel 
tank  94  feet  6  inches  in  diameter.  A  steel  stairway  extends 
to  the  top  of  the  guide  frames,  which  are  11 1  feet  in  height  and 
hand  rails  are  placed  on  all  stairways,  along  cups  and  around 
upper  lift.  The  holder  is  equipped  with  Cutler's  anti-freezing 
device. 

The  foundation,  which  is  4  inches  thick  on  the  inside  and 
12  inches  thick  around  the  outside,  extends  about  4  feet  beyond 
the  tank  shell,  forming  a  complete  walk  entirely  around  the 
holder.  At  the  outer  edge  of  this  walk,  a  concrete  gutter  is 
placed  and  is  provided  with  sewer  drains.  The  inlet  and  out- 
let pits  are  of  concrete  and  are  of  sufficient  size  to  receive  the 
drip  pots  and  large  gas  valves.  Hand  rails  are  placed  around 
these  pits  and  steel  platforms  for  operating  the  valves. 

Gas  Compressors  and  Transmission  Line. 

Since  the  gas  works  are  located  some  7  miles  down  the 
Willamette  River  from  the  heart  of  the  business  district,  it 
is  of  course  not  feasible  to  supply  direct  to  the  low  pressure 
systems  from  the  works  holders.  It  is  therefore  possible  and 
likewise  advisable  to  transmit  the  gas  from  the  generator  sta- 
tion to  the  outlying  storage  holders  at  higher  than  street  pres- 
sures. 

Calculations  as  to  thie  growth  of  the  city  and  the  direction 
of  growth  furnished  the  basis  for  estimating  the  pumpage  for  a 
period  of  years.  The  size  of  pipe  line  was  therefore  selected 
in  which  the  operating  costs  for  pumping  together  with  the 
fixed  charges  for  investment  would  reach  a  minimum,  after  a 
period  of  a  few  years.  The  exceedingly  low  cost  of  producing 
power  at  the  works  and  consequently  costs  of  pumping  made 
it  possible  to  materially  increase  the  pumping  pressure  and 
correspondingly  decreasing  the  size  of  the  pipe  line.  The  cal- 
culations which  were  elaborate,  indicated  an  initial  pressure 
of  7  pounds  for  pumping  through  a  pipe  line  16  inches  in 
diameter,  to  be  the  most  economical.  It  was  further  indicated 
that  when  the  growth  of  the  company  should  necessitate  a 
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pumping  pressure  of  iSyi  pounds,  it  would  be  economical  to 
relay  the  transmission  line.  A  chart  and  curve  showing  the 
calculations,  are  given  below. 


Gas  Compressors. 

The  two  compressors  are  duplex  cross  compound  rolling 
mills  Corliss  units,  manufactured  by  the  Laidlow,  Dunn,  Gor- 
don Company  of  Cincinnati,  Ohio,  and  have  a  displacement  of 
5,600  cubic  feet  per  minute,  at  106  revolutions  per  minute, 
which  is  equivalent  to  an  actual  guaranteed  capacity  of  5,200 
cubic  feet  at  94  per  cent,  volumetric  efficiency  at  a  mean  pres- 
sure of  II  pounds.  The  high  pressure  steam  cylinder  is  13 
inches  in  diameter,  the  low  pressure  cylinder  25  inches;  the 
gas  cylinders  31  inches  in  diameter  and  the  common  stroke  is 
30  inches.  Both  compressors  are  equipped  for  lubrication, 
with  central  glass  oil  reservoir,  which  is  connected  to  the 
various  lubricating  points  by  brass  piping  and  furnished  with 
sight  feed  oilers.  A  governor  is  installed  on  the  main  steam 
connections  and  relief  valves  on  the  steam  cylinders. 
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The  foundation  for  each  compressor  consists  of  a  concrete 
block  14  feet  6  inches  by  24  feet  i  inch,  in  plan,  and  which 
extends  below  the  basement  floor. 

The  compressors  are  arranged  to  be  operated  either  con- 
densing or  non-condensing.  Each  is  equipped  with  a  Worth- 
ington  cylindrical  condenser  having  600  square  feet  of  cooling 
surface  and  a  single  horizontal,  direct  action  wet  vacuum  pump, 
having  cylinders  of  the  following  dimensions :  8-inch  diameter 
steam;  12-inch  diameter  air  and  4j4-inch  diameter  water  and  a 
common  stroke  of  12  inches.  The  condensers  have  a  capac- 
ity each  of  handling  a  maximum  of  7,500  pounds  of  steam  per 
hour,  when  provided  with  500  gallons  of  water  per  minute  at 
65°  F.  and  the  pumps,  of  displacing  50  cubic  feet  per  minute 
at  45  strokes,  or  maintaining  a  30-inch  mercury  vacuum  in 
conjunction  with  the  condensers.  Both  condensers  and  pumps 
are  provided  with  gauges  and  thermonieters ;  and  the  pumps 
with  force-feed  mechanical  lubricating  systems  and  other  ac- 
cessories for  convenience  in  operating. 

Auxiliary  Equipment. 

Blowers, 

For  furnishing  air  to  the  oil-gas  generators  in  connection 
with  the  heating  process,  it  was  decided  to  discard  the  positive- 
pressure  type  which  had  heretofore  been  in  use  for  that  pur- 
pose and  substitute  for  the  same  the  fan  type.  The  reasons 
for  this  step  were  numerous.  They  may  be  tabulated  as  fol- 
lows: 

1.  Adaptability  to  the  electric  drive. 

2.  Elimination  of  noise. 

3.  Ability  to  shut  oflf  air  flow  at  generators  suddenly 

without  dangerous  results  to  the  machinery  or  the 
use  of  uncertain  relief  devices. 

4.  Lower  first  cost. 

5.  The  realization  that  a  sufficient  volume  of  air  for  com- 

bustion could  be  delivered  in  the  usual  manner  and 
at  equal  constancy,  at  a  considerably  lower  pres- 
sure than  commonly  employed  and  well  within  the 


391 

limits  of  efficiency  of  a  fan  by  the  proper  design- 
ing of  air  ports  on  the  generators  and  the  neces- 
sary air  connections. 

The  General  Electric  Company  having  produced,  about  this 
time,  their  centrifugal  air  compressors,  it  was  decided  that 
this  unit  came  nearest  to  realizing  the  advisability  of  com- 
promising between  the  two  types  and  was  for  this  reason 
selected. 

The  four  blowers  are  of  the  centrifugal  type,  two  of  which 
have  a  capacity  each  of  delivering  7,200  and  two  each  of  15,000 
cubic  feet  of  air  per  minute.  They  are  manufactured  by  and 
direct  connected  to  General  Electric  Company  Type  12,  Form 
K,  3,600  revolutions  per  minute  induction  motors,  50  horse- 
power for  small  blowers  and  120  for  large  blowers.  Each 
blower  is  controlled  by  a  secondary  switchboard  near  by  and 
this  consists  of  a  pipe  frame  work,  supporting  the  compensa- 
tors, oil  switches,  etc. 

Exhausters. 

The  same  general  comments,  which  have  been  made  on  the 
pressure  type  of  air  blowers,  applies  very  well  for  the  selec- 
tion that  was  made  of  the  exhausters.  It  was,  however,  with 
some  misgivings  that  this  type  was  installed  for  obvious  rea- 
sons in  connection  with  machinery  of  such  small  clearances 
and  danger  of  stoppages.  Our  apprehensions,  however,  were 
entirely  unfounded.  This  apparatus  has  operated  with  the 
most  gratifying  success  since  its  installation,  when  it  is  realized 
that  these  exhausters  have  never  been  apart  for  cleaning  in 
the  three  years  since  their  installation.  We  have,  on  one  occa- 
sion, for  the  purpose  of  easing  our  doubting  minds,  taken 
them  apart,  but  this  would  not  have  been  necessary. 

In  addition  to  serving  the  purpose  for  which  it  was  in- 
stalled the  centrifugal  exhauster  has  likewise  achieved  a  con- 
spicuous and  lasting  place  as  a  final  tar  extractor,  to  the  ex- 
tent of  rendering  entirely  superfluous  the  multiple  gas  washer 
installed  as  a  final  cleaner,  immediately  ahead  of  the  purifier. 
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The  two  exhausters,  which  are  of  the  General  Electric 
Company's  make,  are  of  the  centrifugal  type  and  have  a  capac- 
ity each  of  handling  5,000  cubic  feet  of  free  gas  per  minute, 
against  a  normal  pressure  of  0.625  pound  per  square  inch. 
Each  is  direct  connected  to,  and  mounted  on  same  base  plate 
with  a  75  horse-power  Type  "I,"  2-pole  3,600  revolutions  per 
minute,  440-volt  induction  motor.  The  inlet  and  outlet  con- 
nections are  14  inches  in  diameter;  for  cleaning  purposes, 
while  operating,  connections  for  inserting  steam  for  loosening 
the  tar,  have  been  installed,  and  for  further  cleaning  and  for 
access  to  the  inner  parts,  one  side  of  the  exhauster  shell  is 
made  removable. 

Each  exhauster  is  controlled  from  secondary  switchboard 
located  near  by  and  this  consists  of  a  pipe  frame  work,  sup- 
porting the  compensators,  oil  switches,  etc. 

Water  Pumps. 

It  can  be  easily  realized  from  the  remarks  made  under  the 
description  of  the  oil-gas  process,  regarding  the  essential 
necessity  for  the  separation  of  carbon  from  tar  pitch,  that  the 
water  supply  for  an  oil  gas  plant  is  the  one  item  most  deserv- 
ing of  attention. 

Due  to  experience  at  our  old  plant,  located  in  the  heart  of 
the  business  district,  contiguous  to  the  mouth  of  sewers  and 
subject  to  the  flotsam  and  jetsam  from  the  wholesale  district, 
an  earnest  effort  was  made  at  the  new  plant  to  overcome  these 
conditions.  Studies,  which  were  undertaken  prior  to  the  de- 
signing of  the  new  works  apparatus,  showed  over  75  per  cent, 
of  the  stoppages  in  operation  to  be  due  to  a  failure  of  the 
water  supply.  The  pump  house,  which  has  been  elsewhere 
described,  was  located  as  near  to  the  river  front  as  the  soil 
conditions  would  permit.  It  was  necessary  to  anchor  this 
building  to  piling  and  to  weight  same  down  by  a  heavy  mass 
of  concrete  to  prevent  flotation  at  periods  of  high  water.  At 
the  same  time  it  was  necessary  to  thoroughly  water-proof  the 
building,  since  at  various  seasons  of  the  year  the  operating 
units  would  be  at  a  level  considerably  under  that  of  the  river. 
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It  was  at  once  realized  that  a  structure  of  this  kind  would  be 
exceedingly  expensive  per  square  foot  of  floor  space.  It  was, 
therefore,  decided  to  double  deck  the  machinery  and  likewise 
to  locate  same  diagonally  with  respect  to  their  suctions  in 
order  to  economize  space. 

The  lower  deck  was  reserved  for  the  water  pumps,  of  which 
there  are  two  installed,  with  room  for  two  additional.  The 
upper  deck  was  for  the  use  of  the  oil  pumps,  since  the  pump 
house  is  located  in  close  proximity  to  the  55,000  barrel  oil 
tank,  and  also  because  this  weight  of  machinery  insured  addi- 
tional stability  to  the  building.  Both  stories  are  reached  from 
the  ground  level  by  iron  stairways  and  a  crane  pit.  The 
latter  insured  easy  removal  of  machinery  and  parts  for  repairs 
and  consists  of  an  I-beam  at  ground  level,  carrying  chain 
blocks  and  trolley.  Second,  of  an  I-beam  on  the  basement 
floor  with  a  similar  trolley.  This  second  beam  is  hinged  in 
such  a  manner  that  it  can  be  swung  to  one  side  after  the 
weight  has  been  taken  up  by  the  upper  chain  blocks,  to  allow 
egress  of  the  machinery. 

•  The  circulating  water  required  for  the  condensers,  scrubbers 
and  other  machinery  about  the  plant  is  furnished  by  two  10- 
inch  Jeanesville  double  suction  volute  pumps,  located  in  the 
pump  house.  They  are  equipped  with  bronze  impellers  and 
each  is  direct  connected  by  means  of  a  flexible  coupling  to  a 
100  horse-power.  Form  K,  Type  "r'-6,  440- volt,  1,200  revolu- 
tions per  minute,  alternating-current  electric  motor. 

Oil  Pumps. 

For  supplying  fuel  oil  for  the  gas  generators  and  boilers,  in 
the  pump  house  are  installed  4-inch  by  12-inch  duplex  oil 
pumps,  as  made  by  the  Dean  Steam  Pump  Works.  These 
have  cylinders  of  the  plunger  valve  pattern  and  parts  exposed 
to  pressure  are  subdivided  as  much  as  possible  in  order  to 
overcome  the  necessity  of  replacing  the  entire  parts.  The 
pumps  are  each  gear  connected  to  one  10  horse-power,'  Type 
"I"-8,  Form  K,  900  revolutions  per  minute,  440-volt,  alternat- 
ing-current motor,  and  are  equipped  with  gear  covers,  lubri- 
cators and  other  accessories. 
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Sump  Pump, 

In  the  pump  house  for  removing  the  drips,  drains,  conden- 
sation and  other  leakages,  a  i-pound  centrifugal  pump,  as  made 
by  the  Henry  R.  Worthington  Company,  and  having  a  capacity 
of  delivering  50  gallons  of  water  per  minute,  is  installed.  It  is 
direct  connected  to  a  i  horse-power.  Form  "C,"  Type  K.  T.  4, 
44C)-volt,  1,800  revolutions  per  minute  electric  motor,  and  is 
arranged  to  operate  automatically  with  a  float  valve  and 
switch. 

Oil  Storage  Tank. 

The  oil  storage  tank  is  116  feet  6  inches  in  diameter  and  30 
feet  in  height  and  has  a  capacity  of  55,000  barrels.  It  is  con- 
structed of  steel  plates  ranging  from  3/16  inch  to  9/16  inch 
in  thickness  Snd  is  provided  with  a  roof  of  No.  22  gauge  steel, 
which  is  supported  by  wooden  columns,  rafters  and  sheathing 
from  the  inside.  It  is  equipped  with  16-inch  diameter  swing 
pipe,  which  is  operated  by  hand  winch  for  the  pump  section 
and  a  lo-inch  pipe  line  entering  through  the  top,  admits  the 
oil  from  the  steamers.  A  steel  ladder  gives  access  to  the  roof 
and  a  gauge  consisting  of  glass  tubes,  vernier  and  scale,  is  in- 
stalled for  measuring  the  oil. 

The  foundation  consists  of  a  concrete  mat  18  inches  in 
thickness  at  the  center  and  24  inches  around  the  outside.  It 
extends  beyond  the  steel  work  a  distance  of  5  feet  9  inches, 
entirely  around  the  tank,  and  provisions,  consisting  of  steel  tie 
rods,  extending  up  around  the  outer  edge,  has  been  made  for 
the  future  installation  of  a  concrete  wall  around  the  tank,  as 
a  precaution  in  case  of  leakage  of  the  tank  shell  or  piping  con- 
nections thereto.  As  the  tank  rests  on  the  low  ground  outside 
of  the  bulkhead,  where  it  is  surrounded  by  water  during  the 
high  water  season,  in  order  to  take  care  of  any  settlement  or 
washing  out  of  the  sand  and  in  event  of  installing  a  concrete 
wall  to  prevent  the  tank  wall  and  foundation  from  being 
floated  away,  470-40- foot  piles  were  driven  and  these  were 
securely  fastened  to  the  concrete  mat  by  means  of  steel  anchor 
bolts  and  tie  rods. 
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One  hundred  eighty-six  40- foot  piles  have  also  been  driven 
for  the  future  installation  of  a  15,000  barrel  oil  tank,  which 
is  now  at  the  old  works,  but  the  concrete  for  the  foundation 
has  not  been  placed  as  yet. 

Water  Tank. 

The  water  tank,  which  has  a  capacity  of  100,000  gallons,  is 
erected  on  a  steel  tower,  50  feet  in  height.  It  is  28  feet  8 
inches  in  diameter  and  16  feet  high,  and  is  arranged  with  elip- 
tical  bottom  and  3- foot  diameter  settling  drum,  extending  to 
the  groimd.  The  tank  is  constructed  of  steel  plates  J4  and 
5/16  inches  in  thickness  and  has  a  conical  roof  of  ^-inch 
plates,  supported  on  steel  framing.  The  tower  consists  of  12- 
inch  channel  columns,  securely  braced  with  struts  and  diagonal 
tie  rods. 

A  steel  spiral  stairway,  having  ornamental  iron  hand  rails 
and  winding  around  the  mud  drum,  gives  access  to  a  balcony 
with  similar  hand  rail,  which  extends  entirely  around  the  bot- 
tom and,  to  prevent  the  tank  from  becoming  full  to  overflow- 
ing, a  20-inch  diameter  overflow  pipe  has  been  installed.  The 
water  inlet  pipe  is  also  20  inches  in  diameter  and  extends  up 
into  the  mud  drum  a  distance  of  about  5  feet,  thus  forming  a 
settling  basin  around  the  pipe  and  for  draining  off  the  mud,  a 
6-inch  diameter  blow-off  valve,  with  connection  to  sewer,  has 
been  provided. 

The  foundation  consists^of  five  concrete  piers,  one  for  each 
of  the  four  columns  and  one  on  which  the  mud  drum  rests. 
These  piers  extend  into  the  ground  a  distance  of  6  feet  and 
are  13  feet  square  at  the  base. 

Works  Connections. 

The  large  gas  piping  connections  from  the  generators  to  the 
relief  holder  are  42  inches  in  diameter.  From  there  to  the 
exhausters,  36  inches  and  30  inches  to  the  purifiers,  storage 
holder  and  compressors.  Overhead  piping  is  made  of  riveted 
steel  and  undergroimd  work  is  hub  and  spigot  cast-iron  with 
lead  joints,  and  all  of  same  has  been  tested  with  an  air  pres- 
sure of  50  pounds  per  square  inch. 
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Oil  Piping. 

The  oil  line  from  the  dock  to  the  oil  storage  tank  is  lo  inches 
in  diameter,  at  the  dock  connections  are  arranged  so  that  the 
vessels  can  unload  the  oil  at  any  stage  of  the  river.  From  the 
tank  to  the  pump  house,  the  line  is  i6  inches  in  diameter, 
made  of  outside  diameter  tubing,  having  welded  joints  and 
branches  from  this  consist  of  standard  pipe  and  fittings.  All 
high  pressure  oil  piping  is  built  for  a  working  pressure  of  250 
pounds  and  have  been  tested  to  300  pounds  hydrostatic  pres- 
sure. 

All  oil  pipe  lines  under  ground  are  covered  with  burlap  and 
asphaltum  and  lines  for  hot  oil  have  two  layers  of  85  per  cent, 
magnesia  pipe  covering. 

Water  Piping, 
The  water  main  line  from  the  pump  house  to  the  condensers 
and  water  tank  is  20  inches  in  diameter.  Branches  from  this 
extends  to  all  buildings  and  machinery  and  also  to  twelve  fire 
hydrants,  distributed  about  the  plant.  Water  lines  outside  of 
the  buildings,  consist  of  steel  outside  diameter  tubing  con- 
nected together  with  couplings,  made  by  the  S.  R.  Dresser 
Manufacturing  Company.  All  water  lines  are  built  for  and 
tested  to  a  hydrostatic  pressure  of  125  pounds  per  square  inch. 

Tar  Piping. 
From  each  primary  and  secondary  tar  box  a  6-pound  pipe 
connection  with  gate  valve  is  made  and  these  are  connected  to 
an  8-inch  main  header,  which  extends  to  the  tar  pumps.  From 
there  a  6-inch  line  runs  to  the  tar  storage  tank  and  a  4-inch 
line  thence  to  the  briquetting  plant.  All  tar  lines  are  designed 
for  a  working  pressure  of  125  pounds  per  square  inch. 

Power  Plant. 

Under  consideration  for  a  prime  mover,  were  the  following : 

1.  Steam. 

2.  Steam-electric. 

3.  Gas. 

4.  Gas-electric. 

5.  Oil. 
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Steam. — On  account  of  the  small  size  of  the  various  units, 
which  would  not  permit  the  use  of  high  efficiency  engines, 
and  would  necessitate  long  and  scattered  steam  mains,  no  con- 
sideration was  given  to  the  individual  steam  drive. 

Steam-Electric. — Involved  the  substitution  of  motor-drive 
for  steam-drive,  around  the  plant  and  a  generation  of  current 
in  situ  from  oil-fired  steam  boilers.  This  method  was  finally 
selected  on  account  of  cheapness  of  cost  of  construction  and 
operation  and  flexibility. 

Gas. — The  individual  gas-drive  was  not  considered  for  the 
same  reasons  as  the  individual  steam-drive. 

Gas-Electric. — This  form  of  drive  presented  the  most  pow- 
erful inducements.  It  was  felt  and  is  still  by  this  company 
that  the  gas-electric-drive  together  with  utilization  of  the  ex- 
haust heat  for  the  production  of  steam,  will  eventually,  by  the 
high  combined  thermal  efficiency,  be  adopted  as  the  logical 
source  of  power  for  a  central  station  gas  plant.  Unfortunate- 
ly at  the  time  this  question  was  being  considered  and  possibly 
even  yet,  sufficient  practical  progress  had  not  yet  been  made  in 
the  utilization  of  exhaust  heat  for  a  plant  of  this  size  to  be 
designed  on  other  than  experimental  lines.  Reluctantly,  there- 
fore, other  prime  movers  were  considered. 

Oil  Engines. — Diesel  oil  engines  were  given  very  consider- 
able attention  as  a  source  of  power,  principally  as  on  account 
of  very  low  operating  expense,  construction  costs  were,  how- 
ever, at  this  time  so  high  as  to  bar  consideration  of  this  type. 
Investment  charges  more  than  offset  the  operating  economy. 
Moreover,  the  oil  engine  had  not  yet  settled  down  to  a  stand- 
ard design  or  a  high  degree  of  operating  reliability. 

Cost  of  Annual  Per  Fixed  Total  Per 

Prime  mover         install.  opr.  exp.    K.  W.  Hr.     Charges      apr.  cost    K.  W.  Mr. 

3,066,000  @  15  /^ 

Steam-electric     62,900     K.W.HR.  0.72       9,435.00    31,520        1.027 

22,085 

Gas-electric  82,000  24,590  0.80     12,300.00    36,890        1.20 

•  Oil-electric  135,200  11,172  0.38     27,040.00    38,212        1.24 

Description  of  Steam-Electric  Plant. — ^The  units  as  finally 
selected  were  of  such  capacity  that  a  single  unit. would  serve 
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the  present  and  near  future  requirements  for  a  gas  plant  of 
7,500,000  cubic  feet  daily  capacity  and  that  by  the  future  addi- 
tion of  a  third  unit,  space  for  which  was  allowed,  the  capacity 
of  the  plant  could  be  doubled  without  expensive  alterations  to 
buildings  and  equipment. 

The  schedule  on  the  next  page  gives  the  principal  data  for 
the  apparatus  selected. 

Bstimated  Actual 

Current  generated,  kilowatt  hours 3,066,000  3i  176,736 

Operating  expense $22,085.00  $14,926.00 

Per  kilowatt  hour,  mills 7-2  4-7 

Kilowatt  hours  per  barrel  oil 180.0  228.0 

Load  factor,  per  cent 60  58 

The  preliminary  estimates  were  considerably  exceeded  in  the 
final  selection  of  units  and  auxiliaries. 

No  expense  was  spared  to  make  the  power  plant  complete 
and  efficient.  The  final  result  was  that  operating  costs  were 
35  per  cent,  lower  than  estimated. 

UtUiaation  of  Power. — ^A  comparison  is  possible  of  the  oper- 
ating efficiencies  of  the  various  units  by  separate  house  type 
electric  meters.  At  the  present  writing  not  all  of  the  work 
performed  is  regularly  measured,  but  this  will  be  done  at  an 
early  date.  This  applies  particularly  to  the  measurement  of 
air  and  water. 

All  of  the  apparatus  operating  on  gas,  oil  and  steam  are 
metered  in  such  a  manner  as  to  afford  daily  and  monthly  quan- 
tity measurements,  which  taken  together  with  measurements 
\oT  electric  current  afford  indications  of  the  working  efficiency 
of  the  various  units  which  have  been  of  invaluable  assistance 
in  the  new  plant. 

The  totalization  of  the  individual  meters  is  of  great  assist- 
ance in  locating  line  losses  in  comparison  with  switchboard 
meters. 

It  is  noteworthy  that  power  unaccounted  for,  habitually 
amounts  to  less  than  2  per  cent.  * 

The  total  energy  consumed  in  the  manufacture  of  gas,  ex- 
clusive of  that  used  for  briquetting  or  transmission,  is  1.9 
kilowatt  hours  per  100  cubic  feet  of  gas. 
26 
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Briquetting. 

In  the  manufacture  of  illuminating  gas  from  crude  oils 
produced  on  the  Pacific  Coast,  a  quantity  of  very  pure  carbon 
is  practically  the  only  residue.  The  amount  of  the  carbon 
varies  from  20  to  30  pounds  per  1,000  feet  of  gas  made, 
or  is  equivalent  to  2  to  3  pounds  per  gallon  of  crude  oil  used. 

This  carbon  is  deposited  in  a  partly  amorphous  and  partly 
graphitic  form  during  the  process  of  cleansing  and  washing 
the  gas.  It  can  be  recovered  in  the  wash  water,  which  con- 
tains from  I  to  2  per  cent,  by  weight  of  lampblack. 

In  early  history  of  gas  making,  this  carbon  was  allowed 
to  settle  out  in  large  vats,  whence  it  was  shoveled  out  by  hand 
labor.  The  art  was  subsequently  improved  by  the  use  of  filt- 
ers, consisting  of  a  rectangular  tank  containing  the  lamp- 
black water,  in  which  revolves  a  wooden  cylinder  constructed 
in  various  sizes  from  10  to  16  feet  in  diameter,  the  axis  of 
which  is  horizontal,  and  the  two  ends  of  which  are  open.  The 
drum  is  constructed  of  fir  or  redwood  staves  which  are  pierced 
radially  by  pipes  acting  as  spokes,  which  are  in  turn  connected 
with  a  hollow  trunnion. 

The  exterior  of  the  cylinder  is  covered  with  wooden  strips 
dividing  the  surface  into  sections,  covered  with  galvanized 
iron  mesh  and  several  layers  of  burlap  and  duck  canvas,  the 
whole  being  tightly  wound  with  galvanized  wire  wound  on 
spirally  with  the  strands  about  i  inch  apart.  The  trunnions 
are  fitted  with  automatic  valves,  which  alternately  make  con- 
tact with  compressed  air  ports  and  vacuum  ports,  which  com- 
municate to  tank  receivers.  These  tanks  are  connected  at  the 
bottom  to  centrifugal  water  pumps,  and  at  the  top  to  ordinary 
vacuum  pumps. 

The  operation  of  the  apparatus  is  as  follows :  That  portion 
of  the  drum  which  is  submerged  is  in  communication  with  the 
vacuum  ports.  The  section  draws  through  the  canvas  large 
quantities  of  water,  leaving  on  the  exterior  of  the  canvas  the 
suspended  lampblack.  As  the  drum  emerges  from  the  water, 
the  vacuum  connection  is  continued ;  but  air  penetrates  through 
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the  lampblack  and  partially  dries  it.  Then  a  further  turning 
of  the  wheel  breaks  the  connection  with  the  vacuum  ports 
and  makes  the  connection  with  the  compressed  air  ports,  which 
happens  just  before  the  drum  is  about  to  submerge  itself 
again.  At  this  point  the  drum  is  in  contact  with  a  sheet-iron 
scraper,  resting  lightly  on  the  surface  of  the  wires.  Through 
the  combined  action  of  the  air  blast  and  the  scrapers  the  lamp- 
black is  removed  from  the  surface  of  the  drum. 

There  are  four  units  of  the  type  at  the  Portland  Gas  &  Coke 
Company's  plant,  each  i6  feet  in  diameter,  and  having  a  capac- 
ity of  i,ooo  gallons  of  water  per  minute.  The  units  are  motor 
driven  and  placed  two  on  each  side  of  a  36-inch  belt  conveyor 
onto  which  the  scrapers  discharge.  The  belt  conveyor  passes 
immediately  in  front  of  two  50-ton  rotary  driers  provided 
with  worm  feed  and  plow  shaped  scrapers  resting  on  the  con- 
veyor belt.  The  vats  which  contain  the  lampblack  water  are 
made  of  reinforced  concrete. 

The  driers  are  similar  to  rotary  cement  kilns.  They  are 
provided  at  ihe  front,  immediately  under  the  feeds  with  Dutch- 
oven  furnaces  for  firing  with  wood,  and  with  60-inch  exhaust 
fans  running  at  900  revolutions  per  minute,  handling  about 
12^000  feet  of  air  per  minute,  and  connected  likewise  at  the 
front  of  the  drier,  the  front  plate  of  which  makes  a  sliding 
contact  with  the  drum.  The  drum  is  set  on  a  slight  incline, 
and  the  progress  of  the  lampblack  is  from  front  to  rear,  where 
it  is  discharged  by  gravity.  The  path  of  the  fuel  gas  is  under 
and  around  the  drums,  entering  at  the  rear  and  passing 
through  the  drum  into  the  fan  duct  at  the  front. 

Both  driers  feed  into  a  single  bucket  elevator,  discharging 
into  an  overhead  hopper,  which  is  supported  directly  on  the 
frame  work  of  a  50-mould  briquette  press,  designed  especially 
for  the  briquetting  of  lampblack.  The  press  operates  at  about 
7  revolutions  per  minute,  producing  about  50  briquettes  per 
revolution. 

The  press  consists  of  a  bronze  mould  board  containing  50 
moulds,  2j4  inches  in  diameter,  which  is  fitted  to  receive  top 
and  bottom  plungers  actuated  by  cams  and  connected  by  means 
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of  a  set  of  gears  and  clutch  to  a  35  horse-power  motor.  Com- 
pression of  briquettes  is' by  means  of  simultaneous  action  of 
top  and  bottom  plungers.  The  filling  and  discharge  of  the 
moulds  is  accomplished  by  means  of  a  reciprocating  horizon- 
tal mould  board,  continuously  fed  with  lampblack  from  the 
overhead  hopper. 

The  briquettes  as  produced  are  discharged  immediately  onto 
a  short  rubber  belt  conveyor,  gear  driven  from  the  press  itself, 
and  discharging  onto  a  system  of  unit  conveyors  for  the  pur- 
pose of  storage. 

They  consist  of  12  sectional  conveyors,  each  equipped  with 
its  individual  motor,  and  overlapping  end  to  end.  The.  last 
one  in  series  is  known  as  a  stacker,  and  consists  of  a  belt  con- 
veyor operated  at  a  steep  angle,  and  which  may  be  lowered  or 
raised  or  moved  from  side  to  side  as  desired. 

The  process  of  briquetting  is  as  follows :  The  lampblack  as 
recovered  on  the  wheel  is  dried  to  a  percentage  varying  from 
45  to  52  per  cent,  of  moisture.  The  material  is  continuously 
recovered  on  the  wheel  is  dried  to  a  percentage  varying  from 
gas  plantj  there  being  no  storage  provided  for  the  carbon 
water;  in  other  words,  the  carbon  water  is  treated  as  fast  as 
the  gas  is  made. 

The  gas  works  has  a  present  capacity  of  50  to  75  tons  of 
carbon  per  day.  This  quantity  is  continuously  discharged  onto 
either  one  or  two  driers  and  dried  to  a  moisture  content  of 
from  12  to  15  per  cent.  No  binder  is  used,  since  the  volatile 
matter  naturally  present  in  lampblack,  which  is  of  a  tarry 
nature,  is  sufficient  for  this  purpose. 

Continuous  Process. 

The  drying,  unfortunately,  is  accompanied  by  a  certain 
amount  of  yellow  smoke,  consisting  mainly  of  hydrocarbons 
of  a  tarry  nature.  This  smoke  is  of  a  very  persistent  nature, 
and  at  one  time  brought  complaints  from  adjoining  property 
owners.  The  smoke  is  not  susceptible  to  being  treated  or 
washed  in  a  similar  manner  as  chemical  fumes,  since  it  is  not 
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soluble  and  is  present  in  a  vesicular  or  fog  form.  After  con- 
siderable experimentation,  the  problem  of  obviating  this  nui- 
sance was  accomplished  by  treating  the  smoke  by  high  poten- 
tial electric  discharges,  in  a  similar  manner  as  the  Cottrell 
process  used  in  treating  smelter  fumes.  But  little  power  is 
required  for  this  purpose,  and  the  results  are  remarkable. 

The  dried  lampblack  is  continuously  discharged  from  the 
conveyors  and  continuously  briquetted.  The  hopper  over  the 
press  has  a  storage  capacity  equal  to  about  i  hour's  run,  which 
is  sufficient  for  the  ordinary  attention  to  the  press.  The  bri- 
quettes produced  are  cylindrical  in  form  and  2%  inches  high. 
They  are  quite  hard  and  will  bear  considerable  handling.  Ow- 
ing to  the  irregularities  of  operation,  etc.,  there  is  at  times 
considerable  dust  produced,  and  for  this  reason,  all  briquettes 
are  screened  before  selling.  Inasmuch  as  the  briquettes  are 
pressed  with  a  very  low  percentage  of  moisture,  extensive 
drying  or  curing  is  not  needed  before  selling,  a  couple  of  weeks 
being  ample  time  for  this  purpose,  at  which  time  the  mois- 
ture content  has  been  reduced  by  evaporation  to  5  or  8  per 
cent. 

Same  Price  as  Coal. 

Briquettes  are  at  present  delivered  by  trucks  to  all  parts  of 
Portland,  and,  inasmuch  as  the  gas  plant  is  located  about  7 
miles  down  the  Willamette  River  from  the  center  of  the  city, 
the  expense  for  transportation  is  quite  an  item.  The  briquettes 
are  sold  on  a  sliding  scale,  ranging  from  $7.00  to  $9.50  per 
ton,  with  a  50  cent  reduction  in  the  summer  months.  They 
are  used  for  all  purposes  that  coal  is  utilized,  including  domes- 
tic use  and  steam  raising  in  apartment  houses. 

Opisrating  Efficiencies. 

The  new  plant  effects  a  saving  over  the  old  plant  approxi- 
mating $45,000.00  per  annum,  or  practically  15  per  cent.,  ac- 
counted for  principally  in  fuel  and  labor. 
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The  Chairman:  The  paper  is  now  open  for  discussion. 
Unfortunately  this  paper  did  not  reach  the  Secretary  far 
enough  in  advance  of  the  annual  meeting,  to  enable  us  to  send 
out  advance  copies  and  in  that  way  secure  discussion.  We 
have  one  written  discussion  which  will  now  be  read. 

Mr.  C.  O.  Bond  (Philadelphia)  :  (Written  discussion  com- 
municated.) On  page  361  there  are  given  the  two  points  kept 
steadily  in  mind  in  designing  the  Portland  works,  and  it  is  to 
the  second  of  these  that  I  wish  to  draw  attention,  particularly 
as  Mr.  Hall  has  been  so  modest  in  statements  as  to  his  success 
in  achieving  his  second  aim;  namely,  "to  eliminate  what  had 
heretofore  been  the  principal  source  of  complaints  against  the 
operation  of  a  gas  works,  namely,  soot,  dirt,  smoke,  cinders, 
etc.,  together  with  the  untidy  appearance  of  things  and  the 
gloomy,  grimy  and  ugly  buildings." 

The  photographs  give  some  impression  of  the  architecture, 
and  natural  setting  of  the  buildings,  and  the  plans  give  an 
accurate  idea  of  the  arrangement  and  relation  of  the  buildings 
and  apparatus  one  to  the  other;  but  these  cannot  adequately 
voice  the  impression  that  a  visitor  gets  who  has  come  with  the 
idea  of  seeing  the  usual  gas  plant. 

The  telltale  trail  of  smoke  is  missing  as  one  approaches ;  the 
idea  occurs  that  possibly  the  plant  is  shut  down,  but  if  so  the 
coke  or  rather  briquette  business  is  moving  briskly,  for  truck 
after  truck  of  these  motor  by  on  the  way  to  Portland.  A 
nearer  approach  brings  a  high  singing  sound ;  this  is  found  to 
come  from  the  high  speed  fans  and  motors.  Every  expendi- 
ture of  energy  is  applied  as  needed  and  for  a  specific  purpose, 
and  a  separate  meter  records  it.  The  results  come  in  every 
morning  and  the  energy  rquired  for  each  operation  is  known. 
No  wonder  less  than  2  per  cent,  is  unaccounted  for ! 

I  do  not  remember  seeing  another  plant  where  the  power 
room  could  use  its  ceiling  for  indirect  gas  lighting  as  is  par- 
tially done  here. 

The  sense  of  cleanliness  and  orderliness  gets  into  the  blood 
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and  temperament.  There  is  a  constant  challenge  whenever  a 
new  piece  of  work  is  to  do,  that  it  also  shall  be  done  not  in  a 
way  but  in  the  way  which  has  become  habitual  in  the  environ- 
ment. If  a  machine  can  do  it  then  develop  or  obtain  the 
machine,  and  get  as  much  as  possible  of  the  operation  auto- 
matic.   The  small  number  of  men  about  is  noted 

After  a  trip  over  the  entire  plant  with  increasing  elation 
over  the  fact  that ''  it  can  be  done  in  a  cleanly  way"  your  faith 
wavers  and  one  more  question  forced  by  habit  comes  to  the 
surface,  "Won't  you  now  show  me  the  dump?"  The  host 
looks  at  you  queerly  with  something  of  commiseration  in  his 
face  and  says,  "Yes,  but  can  you  not  understand,  there  is  no 
dump'!"  And  it  is  a  fact.  You  cannot  find  it  underground  nor 
on  the  surface,  nor  in  the  air.    It  is  a  clean  plant. 

In  the  effect  which  it  has  wrought  on  the  morale  of  a  plant 
do  I  find  a  chief  benefit  flowing  from  this  particular  attention 
paid  to  design  and  operation.  I  take  off  my  hat  to  the  medi- 
cine man  of  Portland  whose  treatment  does  one  good. 

Upon  motion,  a  vote  of  thanks  was  adopted  for  Mr.  Hall's 
paper. 

The  Chairman  :  We  will  go  to  the  next  paper,  the  report 
of  the  Committee  on  Standard  Tests,  presented  by  Dr  Wing. 

Dr.  J.  F.  Wing  (Everett,  Mass.)  :  Mr.  Chairman,  remarks 
made  here  yesterday  would  well  serve  as  a  preface  of  this 
report. 

(Dr.  Wing  abstracted  the  printed  report  of  Committee  on 
Standard  Tests.) 

REPORT  OF  THE  COMMITTEE  ON  STANDARD 

TESTS. 

It  has  been  the  task  of  this  Committee  to  comply  with  an 
insistent  demand  for  comparable  or  uniform  methods  of  stat- 
ing the  results  of  testing  or,  more  broadly,  the  results  of  oper- 
ating a  manufacturing  unit  or  plant.  The  object  of  this 
standardization  is  to  facilitate  the  study  of  the  efficiency  of 
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materials,  apparatus  and  methods  by  comparing  the  results 
obtained  at  different  times  and  places.  This  object  is  most 
nearly  attained  when  the  operation  and  results  are  reported  in 
a  comparable  manner. 

The  task  which  the  Technical  Committee  set  for  us,  would 
not  be  very  hard  for  anybody  to  do  to  his  own  satisfaction. 
All  gas  companies  have  their  own  forms  and  methods,  more 
or  less  complete,  and  it  is  this  very  diversity  and  independence 
which  creates  the  demand  for  standardization  in  reporting 
those  data  which  are  of  interest,  and  profitable  to  compare. 
This  diversity  of  practice  makes  the  committee  diffident  in  ex- 
pecting its  recommendations  will  be  wholly  acceptable  to  all. 

The  field  covered  by  this  report  is  already  large,  too  large 
perhaps,  and  still  other  details  might  be  included.  Since  it 
contains  the  views  of  so  small  a  number  and  the  subject  is  so 
important,  it  is  offered  to  the  Institute  this  year  as  a  prelimi- 
nary report  for  criticism  and  for  instructions. 

In  the  early  days  of  gas  associations,  and  even  in  the  earlier 
prehistoric  days,  when  two  or  three  gas  men  were  gathered 
together,  there  would  be  one  among  them  who  would  modestly 
mention  the  high  candle-power  he  was  getting.  Then  another, 
whose  candle-power  was  not  so  high,  would  complacently  in- 
form them  about  the  large  yield  of  gas  per  pound  of  coal, 
which  he  was  producing,  and  both  parties  were  probably  con- 
tent with  their  results. 

Now,  of  course,  if  the  physical  conditions  of  the  measure- 
ments were  ignored,  their  flattering  results  might  not  be  even 
true;  and  if  the  conditions  of  operating  were  only  casually 
noted,  it  would  be  difficult  for  another  to  divine  the  reason  for 
the  success  in  some  works  and  to  discover  the  faults  in  his 
own. 

Many  of  us  can  remember  how  ingeniously  the  expression 
*'candle-feet  per  pound,"  when  he-  first  heard  it,  seemed  to 
reconcile  the  relations  of*  quality  and  quantity. 

Although  changes  and  improvements  were  continually  tak- 
21 
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ing  place,  the  summary  "candle-feet  per  pound  of  coal"  an- 
swered very  well  as  long  as  good  coals  were  widely  available 
and  the  annual  reviews  of  the  state  of  the  art  reported  that 
"there  has  not  been  much  progress  in  carbonization,"  which 
was  not  so  very  long  ago,  and  a  production  of  80  candle-feet 
per  pound  was  satisfactory. 

This  state  of  affairs  changed  when  in  consequence  of  the 
poorer  quality  of  much  of  the  gas  coal  used,  and  the  adoption 
of  improved  designs,  it  became  realized  that  the  range  in 
candle-feet  per  pound  extended  from  70  to  100,  and  that  the 
by-products  varied  quite  widely  in  quality  and  quantity. 

We  have  in  the  manufacturing  results  in  water  gas  plants, 
also  a  wide  variation  at  different  times  and  places. 

The  art  of  gas  manufacture  has  improved  so  much,  and  the 
urgency  of  economy  is  so  great,  that  it  is  important  to  study 
these  reported  variations  in  efficiency,  and  to  note  the  condi- 
tions under  which  they  are  obtained. 

If  this  collection  and  exchange  of  information  is  to  be  most 
productive,  it  must  be  carried  out  quite  extensively  and  in  a 
uniform  manner.  This  necessity  has  given  the  impetus  for 
preparing  a  standard  scheme  for  reporting  conditions  and  re- 
sults. 

It  is  important  to  record  just  what  you  are  doing  when  you 
are  doing  well,  so  that  the  same  conditions  may  be  followed 
again.  High  results  are  due  to  close  control.  Besides,  there 
are  still  many  points  in  the  art  which  are  not  understood  and 
which  we  are  hopeful  of  elucidating.  Then  again,  when  some 
other  plant  is  doing  better  than  your  own  it  is  convenient  to 
have  a  common  basis  of  comparison,  and  not  infrequently,  to 
satisfy  yourself  that  it  is  doing  better. 

The  most  urgent  necessity  of  standardization  seems  to  have 
arisen  within  a  few  years  on  account  of  the  improvements  in 
manufacture  and  the  different  designs  of  plants.  In  order  to 
meet  changing  commercial  conditions,  and  to  supply  an  in- 
creased demand  for  gas,  most  companies  have  been  expanding 
or  rebuilding  the  plants,  or  installing  new  ones.  Some  have 
been  etiterprising  enough  to  install  novel  designs  after  study- 
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ing  plans.  But  many  more  have  cautiously  tried  to  select  an 
installation  after  inspecting  and  comparing  the  cost  and  effi- 
ciency of  several  operating  plants  and  have  been  puzzled  over 
the  question  of  efficiency  of  production,  which  is  influential 
in  determining  a  choice,  owing  to  the  unfamiliar,  or  it  may  be, 
the  incomplete  methods  of  recording  the  materials  used  and 
the  results. 

Here  is  a  case  where  comparable  and  reliable  data  assist  in 
determining  a  considerable  investment,  and  in  confirming  the 
claims  of  competing  advocates,  whose  good  faith  is  not  ques- 
tioned. 

These  designs  may  be  all  good  in  their  own  peculiar  way, 
that  is,  superior  for  some  special  objective. 

The  usefulness  of  this  code  is  for  conducting  and  report- 
ing tests.  The  form  is  recommended  for  reporting  manufac- 
turing data.  It  is  profuse  and  even  complicated  in  detail  and 
still  might  be  extended.  But  is  is  thought  that  any  of  the  data 
called  for  might  be  desired  and  considered  of  influence. 

Some  of  the  observations  may  be  infrequent.  Thus  the 
data  not  easily  subject  to  change  may  be  taken  day  and  night; 
but  variable  data  should  be  observed  hourly  during  a  test. 
In  routine  manufacturing  reports  many  items  could  be  omitted, 
but  they  should  be  remembered  as  points  of  attention  for  the 
proper  management  of  the  plant. 

"Note  the  specific  object  of  the  test,  and  keep  this  in  view 
not  only  in  the  work  of  preparation  but  also  during  the  prog- 
ress of  the  test,  and  do  not  let  it  be  obscured  by  too  close 
attention  to  matters  of  minor  importance.  Whatever  the  ob- 
ject of  the  test  may  be,  accuracy  and  reliability  must  underlie 
the  work  from  beginning  to  end. 

"If  questions  of  fulfillment  of  contract  are  involved,  there 
should  be  a  clear  understanding  between  all  the  parties  prefer- 
ably in  writing  as  to  the  operating  conditions,  which  should 
obtain  during  the  trial,  and  as  to  the  methods  of  testing  to  be 
followed  unless  these  are  already  expressed  in  the  contract 
itself." 

The  purpose  of  a  test  of  a  plant  or  a  unit  may  be  to  deter- 
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mine  the  efficiency  of  the  apparatus  itself  while  using  familiar 
materials,  the  materials  in  a  familiar  apparatus,  or  a  varia- 
tion of  the  method  of  operating. 

Now  any  one  change  in  the  materials  or  method  of  operating 
involves  a  long  chain  of  changes  in  the  conditions,  which  might 
be  illustrated  in  several  ways.  Therefore,  in  order  to  obtain 
any  valuable  and  tangible  information  many  data  of  conditions 
must  be  taken,  since  it  is  difficult  to  ascribe  the  proper  cause 
to  an  effect. 

The  scheme  does  not  provide  for  reporting  costs  of  labor 
or  repairs.  These  are  details  of  management.  They  would  be 
apt  to  be  high  anyway  in  a  test  run  for  large  results. 

The  test  must  be  preceded  by  a  thorough  examination  of  the 
plant  or  apparatus  concerned,  in  order  to  be  certain  that  it  is 
in  good  order  and  that  all  defects  may  be  remedied,  thus 
avoiding  interruptions  and  the  opportunity  for  deceiving  re- 
sults in  a  test  for  efficiency. 

Leaks  in  apparatus,  connections,  piping  and  especially 
valves  must  be  corrected,  obstructions  in  flues  and  connections 
sought  and  removed.  All  seals  and  drips  must  be  put  in  work- 
ing order.  All  mechanical  apparatus  must  be  inspected  and 
put  in  order. 

The  person  in  charge  of  the  test  should  have  the  aid  of  a 
sufficient  number  of  assistants  so  that  he  may  be  free  to  give 
special  attention  to  any  part  of  the  work  whenever  and  where- 
ever  it  may  be  required.  He  should  make  sure  that  the  instru- 
ments and  testing  apparatus  continually  give  reliable  indica- 
tions and  that  the  readings  are  correctly  recorded.  He  should 
also  keep  in  view  at  all  points,  the  operation  of  the  plant  under 
test  and  see  that  the  operating  conditions  determined  on  are 
maintained  and  that  nothing  occurs  either  by  accident  or  de- 
sign to  vitiate  the  data.  This  last  precaution  is  especially 
needed  in  guarantee  tests. 

A  memorandum  should  be  made  of  every  unusual  condition 
and  occurrence  with  the  exact  time.  All  observations  must  be 
recorded  promptly  and  faithfully  in  a  permanent  manner  with 
the  time  noted  on  the  log  sheet,  signed  by  the  observer. 
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In  the  chemical  tests  of  materials  and  products,  as  well  as 
those  made  for  the  control  of  operations,  it  is  recommended 
that  the  methods  of  sampling  and  analysis  proposed  by  the 
Committee  on  Chemical  Tests  of  the  American  Gas  Institute 
be  followed. 

In  the  observation  of  the  data  of  the  physical  tests  made  on 
the  operation  or  on  the  products,  it  is  important  that  all  the 
standards  and  measuring  apparatus  should  be  known  to  be 
accurate,  within  narrow  limits.  It  may  seem  perfunctory  to 
utter  this  caution,  but  often  too  much  confidence  is  placed  in 
the  condition  and  accuracy  of  apparatus.  Many  different  in- 
struments have  to  be  used  to  take  all  the  observations  sched- 
uled, some  are  liable  to  error  for  more  than  one  cause,  and 
not  the  less  if  they  are  used  infrequently,  so  that  it  is  not  im- 
possible that  a  critical  examination  will  expose  something. 
This  applies  to  everything  from  the  platform  scales  to  the 
calorimeter. 

The  result  of  the  test  of  a  plant  is  the  sum  of  many  factors. 
If  some  of  the  factors  are  incorrect,  one  may  wonder  for  24 
hours,  at  the  results  of  a  24-hour  test. 

The  length  of  time  to  be  taken  for  a  manufacturing  test 
must  be  determined  by  the  discretion  and  convenience  of  those 
interested.  One  week  would  appear  to  be  the  shortest  dura- 
tion which  would  give  satisfactory  and  valuable  information. 
If  this  short  period  is  the  limit  great  care  must  be  taken  to 
avoid  unusual  conditions,  in  order  to  prevent  self  deception, 
which  is  not  so  probable  in  a  longer  test. 

It  must  not  be  understood  that  one  week  is  sufficient  dura- 
tion for  a  serious  test  of  a  carbonizing  plant.  But  such  a 
period  will  give  information  concerning  a  variation  in  the 
method  of  operating  a  water  gas  plant,  and  also  concerning  a 
variation  in  the  generator  fuel,  and  in  coal  used  in  carbonizing 
apparatus,  when  the  manufacturing  conditions  are  unchanged. 

A  carbonizing  plant  responds  more  slowly  than  the  other  to 
changed  conditions  of  operating  on  account  of  the  large  mass 
of  heated  material,  therefore  it  requires  much  longer  to  evolve 
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the  best  conditions  for  operating  the  fires  and  to  determine 
the  best  conditions  for  carbonizing  the  coal. 

A  further  reason  for  extending  the  test  of  a  carbonizing 
plant  over  a  long  period  is  that  large  quantities  of  coal  are 
used  daily  from  the  storage,  and  there  is  much  probability  that 
the  coal  will  not  be  uniform  in  its  condition  and  even  not  be 
from  the  same  source  or  shipment  all  the  time.  Hence  too 
short  a  period  of  test  may  be  misleading. 

If  the  object  of  a  guarantee  test  is  to  produce  a  large  vol- 
ume, a  period  of  one  week  is  too  short,  since  it  is  possible  to 
run  that  length  of  time  at  an  abnormal  and  imprudent  inten- 
sity, which  could  not  be  continued  without  danger  of  injuring 
the  setting.  Permanency  and  reliability  are  important  to  be 
proven. 

A  carbonizing  test  should  extend  a  month  or  longer.  In  a 
new  plant  if  it  is  to  be  a  guarantee  test,  it  should  not  be  under- 
taken before  the  plant  has  run  long  enough  to  be  in  normal 
operation.  Formerly  when  the  retorts  were  all  horizontal  and 
rather  lightly  charged,  a  month  would  include  the  scurfing  or 
burning  out  time,  nowadays  it  would  hardly  occur  so  often. 
A  month  is  about  the  shortest  period  for  which  the  residuals 
tar  and  ammonia  can  be  determined  satisfactorily.  Also,  in 
case  a  residue  of  coal  must  be  measured,  there  is  less  per  cent, 
of  error  after  a  long  period. 

A  water  gas  plant  should  be  tested  for  one  week  or  longer. 
In  this  case  the  efficiency  may  be  determined  more  quickly, 
but  the  workmanship  and  reliability  must  also  be  assured. 

It  is  not  necessary  to  expand  this  report  by  including  in  it 
directions  for  testing  the  quantity  and  quality  of  the  gas. 
Authoritative  and  minute  directions  for  testing  station  meters 
are  accessible  to  the  Institute  members  in  the  Gas  Institute 
News  for  December,  1915,  p.  528. 

Directions  for  candle-power  observations  are  given  in  the 
valuable  report  of  the  Committee  on  Methods  of  Taking 
Candle-power  of  Gas,  published  in  the  Proceedings  of  the 
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American  Gas  Institute  for  1907,  and  in  a  supplementary  re- 
port in  the  Proceedings  for  1908. 

The  calorific  value  of  the  gas  in  British  thermal  units 
should  be  determined  by  following  the  explicit  and  practical 
directions,  adopted  in  1910  by  the  Joint  Committee  on  Calo- 
rimetry  for  the  Second  Public  Service  District  in  New  York, 
as  nearly  as  circumstances  will  permit.  These  regulations 
were  published  in  the  report  of  the  Joint  Committee  in  1913 
and  were  printed  in  the  Proceedings  of  the  American  Gas 
Institute  for  that  year. 

These  directions  are  based  on  the  work  of  the  Committee  on 
Calorimetry  of  the  American  Gas  Institute,  which  was  re- 
ported in  1908  and  1909  in  the  Proceedings.  These  reports, 
in  pamphlet  form,  may  be  obtained  from  the  Secretary. 

If  a  handbook  on  testing  is  issued,  these  directions  will  be 
included. 

By-Products. 

When  we  turn  from  the  elegant  and  accurate  methods  of 
determining  the  quantity  and  quality  of  the  gas  produced,  to 
consider  the  by-products,  coke,  tar  and  ammonia,  we  find  some 
difficulty  in  obtaining  satisfactory  measurements. 

Tar  and  Ammonia. 

The  tar  and  ammonia  are  usually  collected  in  large  tanks  al- 
ready containing  these  products  so  that  reliable  measurements 
cannot  be  made  when  a  short  test  run  is  carried  out.  If 
these  are  the  conditions,  the  test  should  continue  long  enough 
for  the  tar  and  ammonia  collected  to  amount  to  so  much  that 
a  slight  error  in  measurement  would  not  make  a  large  per- 
centage of  the  quantity. 

In  order  to  obtain  reliable  measurements  from  a  short  test, 
separate  tanks  of  small  size  must  be  available.  Both  of  these 
by-products  must  be  tested  chemically  in  order  to  determine 
the  actual  tar  and  ammonia. 
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Coke, 

The  coke  made  and  used  as  fuel  should  be  reported  as  dry. 
When  a  test,  which  is  of  some  importance  is  being  made,  it  all 
should  be  weighed,  although  it  is  laborious  and  inconvenient 
to  do  so,  by  some  method  that  can  be  adapted  in  the  plant. 

When  the  object  is  to  check  the  production  of  coke  in  con- 
tinuous manufacture,  it  is  out  of  the  question  to  weigh  it  all, 
but  periodic  weighings  should  be  made  to  check  the  measures 
of  yield,  breeze  and  fuel. 

The  coal  carbonized  and  the  water  gas  generator  fuel  should 
be  weighed,  all  the  time,  either  as  car  loads  or  as  smaller  units. 

So  far  we  have  used  the  term  "coke"  in  a  general  sense. 
In  practice  it  seems  desirable  to  use  these  definitions.  Coke 
is  that  portion  of  the  entire  product  discharged  from  a  retort 
after  carbonization  which  will  pass  over,  a  screen  having  J^- 
inch  square  openings. 

Breeze  is  that  portion  which  will  pass  through  these  open- 
ings. 

This  distinction  is  somewhat  arbitrary,  although  it  is  quite 
widely  accepted. 

It  is  important,  for  purposes  of  comparison,  that  it  be  spec- 
ified how  the  coke  should  be  screened.  In  practice  and  com- 
mercially, different  plants  use  rotary  screens,  shaking  screens 
and  screens  inclined  at  different  angles.  These  modifications 
are  equivalent  to  openings  of  different  sizes  and  are  further 
influenced  by  the  rate  of  screening. 

Take  the  coke  immediately  on  discharging  before  it  is  sub- 
jected to  other  handling.  Enough  lots  should  be  taken  to  have 
samples  representing  actual  conditions.  In  horizontal  and  in- 
clined retorts  the  coke  from  a  vertical  tier  must  be  taken; 
from  vertical  retorts  and  ovens  also,  it  must  be  taken  from 
several,  in  order  to  include  all  conditions.  It  is  recommended 
that  the  coke  be  forked,  then  thrown  on  a  j4-inch  screen,  3 
feet  wide  by  6  feet  long,  inclined  at  an  angle  of  40^  from  the 
horizontal. 
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Yields  of  Coke  and  Breeze. 

In  order  to  make  the  reported  yields  comparable,  it  is  de- 
sirable that  the  calculations  should  be  made  on  a  basis  of  dry 
coke  and  dry  breeze  from  dry  coal.  The  total  product  from 
the  retorts  on  which  the  determination  is  to  be  made  should 
be  screened  to  separate  the  merchantable  coke  from  the  breeze. 
After  screening,  the  weights  of  coke  and  breeze  should  be  de- 
termined. Samples  of  both  coke  and  breeze  should  be  taken 
immediately  after  the  product  has  been  weighed  and  moistpre 
determinations  made  thereon.  From  the  result  of  these  mois- 
ture tests  the  total  number  of  pounds  of  the  dry  coke  and  of 
the  dry  breeze  should  be  calculated.  The  yield  of  dry  coke 
from  dry  coal  is  then  calculated  by  dividing  the  total  number 
pounds  (or  tons)  of  dry  coke  produced  by  the  total  number 
of  pounds  (or  tons)  of  dry  coal  charged  in  the  retorts  which 
were  used  in  the  tests. 

The  net  dry  coke  does  often  agree  in  percentage  with  the 
result  of  the  crucible  test  of  the  coal,  but  the  only  way  to  ob- 
tain reliable  figures  for  the  yield  is  to  weigh  that  produced  in 
the  operation. 

There  are  some  properties  of  the  coke  which  are  important 
to  be  noted.  The  chemical  composition  is  called  for  in  the 
schedule  for  reporting  the  tests.  Certain  physical  properties 
are  important  in  deciding  whether  a  coke  is  suitable  for  serv- 
ice where  the  most  exacting  requirements  of  its  quality  are 
demanded,  that  is,  in  a  blast  furnace. 

Therefore,  the  coke  may  be  subjected  to  several  kinds  of 
tests  to  determine  its  character. 

ist.  The  shatter  test  to  determine  its  relative  breakage  on 
handling. 

2nd,  The  porosity  test. 

jrd.  The  specific  gravity  test. 

4th,  The  crushing  test. 

5/A.  The  test  for  solubility  in  carbonic  acid  at  high  tem- 
peratures. 
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Of  all  these  tests,  the  results  of  only  the  second  and  third 
can  be  expressed  absolutely. 

The  shatter  test  can  be  made  quite  satisfactorily,  both  as  to 
simplicity  and  consistency  in  the  results,  and  gives  perhaps  the 
most  information  about  its  physical  value,  since  if  it  is  rela- 
tively resistant  to  shattering,  it  must  be  quite  tough  and  dense, 
more  suitable  for  transportation  and  for  ordinary  fuel  pur- 
poses. 

The  fourth  and  fifth  tests  have  been  studied  but  have  not 
been  developed  so  that  they  are  entirely  dependable,  and  they 
are  not  advocated. 

These  tests  are  described  in  Technical  Paper  No.  50  of  the 
Bureau  of  Mines  on  Metallurgical  Coke. 

Shatter  Test  of  Coke. 

This  description  is  taken  from  the  Technical  Paper  No.  50, 
verbatim,  except  the  modification  that  the  sample  used  should 
all  be  over  the  2-inch  screen. 

For  a  comparative  test  it  seems  as  applicable  to  the  large 
oven  cokes  with  each  other,  as  to  retort  cokes  with  each  other. 
There  is  no  common  basis  of  comparing  cokes  from  different 
sources. 

"The  apparatus  for  making  the  test  as  shown  in  Fig.  23 
consists  of  a  supported  box  capable  of  holding  100  pounds  of 
coke,  the  bottom  of  the  box  being  6  feet  above  a  cast-iron 
plate.  The  doors  on  the  bottom  are  so  hinged  and  latched  that 
they  will  swing  freely  when  opened  and  will  not  inpede  the 
fall  of  the  coke.  Boards  about  8  inches  high  are  placed  around 
the  iron  plate  so  that  no  coke  may  be  lost.  With  a  coke  fork 
a  sample  of  approximately  50  pounds  over  2-inch  size  is  placed 
in  the  box,  no  attempt  being  made  to  arrange  it  therein.  The 
entire  contents  of  the  box  is  dropped  four  times  on  the  iron 
plate,  the  small  material  and  the  dust  being  returned  each 
time  with  the  large  coke.  After  the  fourth  drop  the  material 
is  screened  on  a  screen  of  2-inch  mesh ;  the  coke  that  remains 


on  the  screen  and  what  passes  through  are  weighed  and  the 
breakage  is  determined.    If  the  sum  of  the  weights  indicates  a 


BhJittar  Tsit  Ipptntu. 

loss  of  over  i  per  cent,  the  test  is  rejected  and  a  new  one 
made." 

Method  for  the  Determination  of  Apparent  Specific  Gravity. 

Weigh  out  8  to  lo  pieces  of  representative  dry  coke,  and 
completely  immerse  in  water  in  the  special  tank  for  at  least 
5  minutes.     Add  enough  water  to  fill  the  tank  exactly  to  a 
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fixed  mark  near  the  top,  then  take  out  the  coke  pieces,  drain- 
ing each  into  the  tank  for  about  30  seconds.  By  means  of  a 
suitable  measuring  stick,  graduated  to  read  liters  and  tenths, 
measure  the  space  from  the  mark  down  to  the  water  level. 
This  space  is  equal  to  the  apparent  volume  of  the  coke. 

Weight  of  coke  (kilos)  .  ^  -     , 

—a ^ — I — -X ^^n — r  —  Apparent  sp.  gr.  of  coke. 

Apparent  volume  (liters)  '^^  ^  ^ 

Measuring  Stick  and  Special  Tank, 

The  special  tank  is  conveniently  a  cylindrical  can  with  ver- 
tical sides,  about  2  feet  high  and  i  foot  in  diameter. 

For  measuring  thrust  the  stick  vertically  down  the  side  of 
the  tank  inside  until  the  stop  rests  on  the  top.  Zero  on  the 
stick  then  is  level  with  the  mark.  Take  out  the  stick  and  take 
reading  down  to  the  point  where  it  is  wet. 

Method  for  the  Determination  of  True  Specific  Gravity. 

Apparatus. — ^A  100  cubic  centimeter  measuring  flask,  whose 
weight  alone,  and  when  filled  exactly  to  the  mark  with  the 
benzol  at  the  temperature  of  tests,  is  known.  This  tempera- 
ture must  be  the  same  as  that  of  the  room  at  the  time  of  mak- 
ing the  tests. 

Determination, — Fill  the  flask  nearly  half  full  with  benzol, 
then  add  30  grams  coke  (80  mesh  or  finer),  by  means  of  a 
glass  funnel,  in  such  a  way  that  it  will  drop  directly  into  the 
benzol,  a  little  at  a  time.  Agitate,  by  rotary  shaking,  to  elimi- 
nate all  air,  then  fill  exactly  to  the  mark  with  benzol  and  re- 
weigh. 

Let  A  =  weight  of  flask  filled  with  benzol. 

Let  B  =  weight  of  flask  alone. 

Let  C  =  weight  of  flask  filled   with   30  grams   coke  and 

benzol. 

Then: 

0.3  (A  -  B) 


30  +  A  -  C 


=  True  sp.  gr.  of  coke. 
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Calculation  for  the  Determination  of  Porosity  or  Percentage 

of  Cellular  Space. 

Tme  sp^gr.  -  app.  sp.  gr.  _  ^^,j^j^^ 

True  sp.  gr.  '^ 

Method  for  the  Determination  of  Moisture. 

For  moisture  determinations  of  either  coke  or  breeze,  rep- 
resentative samples,  preferably  not  less  than  50  pounds,  should 
be  taken  and  carefully  weighed.  These  samples  should  then 
be  put  in  a  drying  closet,  which  is  kept  at  a  temperature  of 
115°  C.  The  drying  closet  should  be  provided  with  a  means 
for  insuring  continuous  ventilation.  After  8  hours  the  sample 
may  be  taken  out  and  weighed.  The  loss  of  weight  divided  by 
the  original  weight  of  the  sample  is  the  percentage  of  moisture. 

Weight  Balance. 

The  weight  balance  from  carbonization  can  be  determined 
with  much  less  difficulty  to  a  close  approximation  than  that 
from  water  gas  manufacture.  But  even  in  the  former  it  must 
be  remembered  that  there  are  inevitable  losses  of  deposited 
pitch  and  of  gas  at  the  charging  and  discharging  of  retorts. 

The  inherent  difficulties  of  measuring,  sampling  and  testing 
a  water-gas  plant  for  a  weight  balance  are  very  great,  and  it 
does  not  seem  advisable  to  recommend  it. 

To  determine  the  weight  of  gas,  take  the  specific  gravity  at 
the  same  temperature  as  the  meter.  Then  multiply  this  spe- 
cific gravity  by  the  weight  of  a  cubic- foot  of  air  saturated  at 
this  temperature,  and  by  the  metered  volume  of  gas  corrected 
for  barometric  and  meter  pressure  only,  and  subtract  the 
weight  of  moisture  in  that  volume  at  the  given  temperature. 

Codes. 

The  appended  codes  for  reporting  tests  of  carbonizing 
plants  and  water-gas-generating  apparatus  are  proposed.  The 
items  of  the  codes  are  numbered. 


1. 
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FORM  FOR  REPORTING  TEST  OF  A  COAL 
CARBONIZING  PLANT. 

1.  Plant  at 

2.  Duration  of  test,  to  determine 

Description  of  Carbonizing  Apparatus. 

3.  Name  and  type  of  retort  or  oven  setting 

4.  Number  of  benches  in  use 

5.  Number  of  retorts  in  use 

6.  Dimensions  of  retort  or  chamber 

7.  Material  used  in  retorts  and  settings 

8.  Days  run  since  retorts  were  set  or  rebuilt 

9.  Condition  of  retorts  at  beginning  and  end  of  test 

10.  Average  time  since  scurfing 

11.  Number  and  size  of  standpipes  per  retort 

12.  Kind  of  seal  for  dippipes 

13.  Method  of  charging  retorts 

14.  Method  of  discharging  retorts 

15.  Name  and  type  of  furnace 

16.  Dimensions  of  furnace 

17.  Size  and  description  of  grate 

18.  Primary  air  heated,  temperature 

19.  Secondary  air  heated,  temperature 

20.  Method  of  clinker  prevention — Waste  gas  return,  steam,  etc. 

21.  Pounds  steam  per  pound  coke 

22.  Nature  of  air  regulation 

23.  Kind  of  draught 

24.  Horse-power  of  fans,  if  used 

25.  Are  waste  heat  boilers  used 

26.  Heating  surface,  square  feet 

27.  Method  of  draught  for  boilers 

Description  of  Materiai,s. 
Gas  Coal: 

28.  Kind  of  coal  and  source 

29.  Condition:    Weathered,  fresh,  lumpy,  fine,  wet,  dry 

30.  Approximate  Analysis:  Per  cent.        Pounds  in  coal  used 
Moisture 

Volatile  combustible 
Fixed  carbon 
Ash 

Total 
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31.  Sulphur: 

32.  Ultimate  Analysis: 
Hydrogen 
Carbon 

Oxygen 
Nitrogen 
Sulphur 
Ash 

Total 

33.  B.  t.  u.  per  pound 

Producers  : 

34.  Kind  and  size  of  fuel 

35.  Moisture 

36.  Volatile  combustibles 

37.  Fixed  carbon 

38.  Ash 

39.  Sulphur 

40.  B.  t.  u.  per  pound 

41.  Analysis  of  ash 

42.  Fusing  point  of  ash 

43.  Nature  of  ash  and  clinker 

44.  Fuel  gas,  kind  and  source 

45.  Fuel  gas,  B.  t.  u.  per  cubic  foot 

Operation. 

46.  Average  duration  of  charge 

47.  Time  in  retort  in  continuous  system 

48.  Average  weight  of  charge 

49.  How  is  this  weight  determined 

50.  Coal  carbonized  per  retort  per  day 

51.  Coal  carbonized  per  lineal  foot  per  day 

52.  Method  of  weighing  total  coal 

53.  Method  of  weighing  total  coke 

54.  How  is  coke  handled 

55.  Per  cent,  of  retort  hours  lost  for  scurHng  repairs 

56.  Fuel  gas  used  per  100  pounds  coal 

57.  Fuel  used  in  furnace  per  100  pounds  coal 

58.  B.  t.  u.  in  fuel  per  100  pounds  coal 

59.  Fuel  burned  per  square  foot  grate 

60.  Size  of  fuel  used 

61.  How  is  fuel  weighed 

62.  Depth  of  fuel  in  producer 
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63.  Producer  charging  intervals 

64.  Clinkering  intervals 

65.  Time  for  clinkering 

66.  Method  of  clinkering 

67.  Per  cent  ash  discarded 

68.  Combustible  per  100  pounds  coal 

69.  Cleaning  intervals  for  outlet  pipes 

70.  Average  temperature  outside  air 

71.  Average  temperature  preheated  air,  outlet  regenerator 

72.  Average  temperature  combustion  chamber  or  oven  flues 

73.  Average  temperature  retort  chamber 

74.  Average  temperature  retorts 

75.  Average  temperature  vertical  retorts     Top     Middle     Bottom 

76.  Average  temperature  inlet  recuperator,  waste  gas 
^^.  Average  temperature  outlet  recuperator,  waste  gas 

78.  Average  temperature  inlet  waste  heat  boiler 

79.  Average  temperature  outlet  waste  heat  boiler 

80.  Average  temperature  standpipes 

81.  Average  temperature  foul  mains      Rich  main      Fuel  gas  main 

82.  How  often  is  primary  inspected  and  adjusted 

83.  How  often  is  secondary  inspected  and  adjusted 

84.  Air  used  per  cubic  foot  fuel  gas 

85.  Cubic  feet  primary  mixture  per  pound  fuel 

86.  Per  cent.  COi  in  primary  mixture 

^T.  Cubic  feet  secondary  air  per  poimd  fuel 

88.  Per  cent.  COi  in  waste  gas 

89.  How  is  the  air  measured 

90.  Pressure  under  grate 

91.  Pressure  combustion  chamber 

92.  Pressure  outlet  recuperation 

93.  Analysis  waste  gas 

Inlet  regenerator        Outlet  regenerator 
CO, 
O. 
CO 

94.  Leakage  per  cent. 

95.  Average  pressure  at  retort  outlet 

96.  Average  pressure  in  foul  mains 

97.  Average  pressure  at  meter  inlet 

98.  Average  pressure  of  barometer 

99.  Average  temperature  at  meter  inlet 
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Manufacturing  Results. 

(Computed  from  Dry  Coal.) 

100.  Gas  made  by  meter  cubic  feet 

loi.  Type  of  meter 

102.  Volume  correction  factor 

103.  Gas  made  corrected  to  60°  30  inches  barometer 

and  zero  pressure  at  the  meter  inlet  cubic  feet 

104.  Coal  carbonized,  as  charged  pounds 

105.  Coal  carbonized,  dry  pounds 

106.  Lump  coke  made,  dry  pounds 

107.  Breeze  made,  dry  pounds 

108.  Total  coke  made,  dry  pounds 

109.  Total  coke  made,  dry  per  cent, 
no.  Approximate  Analysis  of  Coke  Produced: 

Moisture  Per  cent. 

Volatile  combustibles 

Fixed  carbon 

x\sh 
in.  Sulphur 
IT2.  B.  t.  u.  per  pound 

113.  Analysis  of  ash 

114.  Fusing  point  of  ash 

115.  Breeze  through  J^-inch  square  openings,  per  cent. 

116.  Apparent  .«ipecific  gravity 

117.  True  specific  gravity 

118.  Shatter  tests 

119.  Gas  per  pound  of  coal  cubic  feet 

120.  Gas  per  retort  per  day 

121.  Average  candle-power  with  burner 

122.  Average  candle-power  with  Metropolitan  No.  2 

123.  Candle-feet  per  pound  with  burner 

124.  Candle- feet  per  pound  with  Metropolitan  No.  2 

125.  Gas  for  test  taken  from 

126.  Frequency  of  tests 

127.  Standard  used 

128.  Oil  dew  point  of  gas  as  tested 

129.  Water  dew  point  of  gas  as  tested 

130.  Specific  gravity  of  gas 

131.  Average  B.  t.  u.  in  gas 

132.  Thermal  feet  per  pound 

133.  Analysis  of  Gas: 

CO,       111.        O,       CO       H,       CH4       N, 
Illuminating 
Fuel 
28 
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134.  NHs  in  gas  at  foul  main 

135.  HiS  in  gas  at  foul  main 

136.  HsS  in  gas  at  inlet  purifiers 

137.  Cyanogen  in  gas  at  foul  main 

138.  Naphthalene  in  gas  at  outlet  purifiers 

139.  Fixed  sulphur  in  gas  at  outlet  purifiers 

140.  Total  ammonia  recovered 

141.  Ammonia  made  per  ton  coal 

142.  Total  tar  made,  dry 

143.  Tar  made  per  ton  coal,  dry 

144.  Free  carbon  in  tar 

145.  Naphthalene  in  tar 

146.  Distillation  of  tar,  degrees  Centigrade : 

Moisture  to  110°  per  cent.  to  270° 
to  170°  per  cent.  to  300° 
to  235**        per  cent.        Residue 

147.  Water  evaporated  in  waste  heat  boiler 

148.  Water  evaporated  from  and  at  212** 

149.  Water  evaporated  per  net  ton  carbonized,  from 

and  at  212° 

150.  Boiler  horse-powder  developed 

151.  Average  steam  pressure  of  waste  heat  boiler 

152.  Weight  Balance: 


grains  in  100  cu.  ft 

grains  in  100  cu.  ft 

grains  in  100  cu.  ft 

grains  in  100  cu.  ft 

grains  in  100  cu.  ft 

grains  in  100  cu.  ft 

pounds 

pounds 

gallons 

gallons 

per  cent. 

per  cent 


per  cent, 
per  cent, 
per  cent. 

pounds 
pounds 

pounds 


I  Ton  Coal. 

Moisture                   % 
Vol.  comb.               % 
Fixed  carbon           % 
Ash                            % 

lbs. 
lbs. 
lbs. 
lbs. 

Products. 

Water : 
Aqueous  drips 
Absorbed  in  purifi 
in  tar 
in  gas 

Gas,  dry 
Tar,  dry 
Coke,  dry 

Total 

Less  extraneous 

Accounted  for 

ers 

lbs. 
lbs. 
lbs. 
lbs. 

2,000 

lbs. 
lbs. 

Accounted  for 

1 

lbs. 
lbs. 
lbs. 

air 

lbs. 
lbs. 

ibs. 
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FORM  FOR  REPORTING  TEST  OF  WATER  GAS 

GENERATORS.   , 

Carburhtkd  Water  Gas  Generating  Sets 

1.  Plant  at 

2.  Duration  of  test 

3.  To  determine 

Description  of  Generating  Apparatus. 

4.  Name  of  set 

5.  Outside  diameter  of  generator        carbureter        superheater 

6.  Inside  diameter  of  generator  carbureter        superheater 

7.  Lining,  thickness  of  brick  and  asbestos 
S.  Grate  area 

9.  Average  depth  of  fuel  carried 

10.  Length  of  fixing  brick  columns      carbureter      superheater 

11.  Number  of  fixing  brick 

12.  Kind  of  brick 

13.  Spacing  of  brick  . 

14.  Number  of  cleaning  doors  on  generator 

15.  Size  of  cleaning  doors  on  generator 

16.  Kind  of  grate,  fixed  or  shaking,  per  cent,  of  air  space 

17.  Number  hours  run  since  recheckering  carbureter 

18.  Distance  from  oil  spray  to  checker  bricks 

19.  Kind  of  oil  spray 

20.  Condition  of  generators  at  beginning  and  end  of  test 

Description  op  Materiai^s. 

A.  fuel : 

21.  Kind 

22.  Method  of  weighing 

23.  Size 

24.  Used  hot  or  cold 

25.  How  sampled 

26.  Approximate  analysis:  Moisture 

Volatile  combustible  Fixed  carbon 

Ash  Sulphur 

27.  B.  t.  u.  per  pound 

28.  Analysis  of  ash 

29.  Fusing  point  of  ash 

B.  30.  Enriching  oil: 

31.  Shipper 

32.  Field 

33.  Specific  gravity 

34.  Analysis,  per  cent,  to  degrees  Fahrenheit: 

300°        400°        500**        600°        700**     over  700* 
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C.  35.  Steam:  Live  or  exhaust  How  measured 

36.  Saturated  Superheated  to 

37.  Pressure  at  regulating  valve 

D.  38.  Air :  T>-pe  of  blower  used 

39.  Revolutions  and  capacity 

40.  Size  generator  blast  connection 

41.  Size  carbureter  blast  connection 

42.  Type  of  meter  used 

Operation. 
Make : 

43.  Gas  made  by  meter 

44.  Type  of  meter 

45.  When  tested 

46.  Average  temperature  at  meter  inlet 

47.  Average  pressure  at  meter  inlet 

48.  Average  barometric  pressure 

49.  Volume  correction  factor 

50.  Total  gas  made  corrected  to  60°  30  inches  barometer 

and  zero  pressure  at  meter  inlet 

51.  Gas  made  per  run 

52.  Gas  made  per  hour 

53.  Gas  made  per  hour  deducting  cleaning  time 

54.  Gas  made  per  set  per  day 

55.  Gas  made  per  set  per  day  per  square  foot  grate  area 

Fuel : 

56.  Total  fuel  used  as  fired 

57.  Fuel  per  M  as  fired 

58.  Fuel  per  M  dry 

59.  Fixed  carbon  per  M  from  ana^'sis 

60.  Ash  and  clinker  removed  during  cleans,  and  discarded  to  dump 

61.  Dry  ash,  etc. 

62.  Theoretical  ash  per  M  from  analysis 

63.  Combustible  per  M 

Oil  Results: 

64.  Oil  used  by  meter 

65.  Oil  used  by  tank 

66.  Oil  used  by  tank  corrected  to  temperature  of  60° 

67.  Oil  per  M,  corrected 

Gas  Tests: 

68.  Candle-power  of  gas  with  burner 

69.  Candle-power  of  gas  with  Metropolitan  No.  2  burner 

70.  Candles  per  gallon  with  burner 
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71.  Candles  per  gallon  with  Metropolitan  No.  2  burner 
^2.  Gas  for  test  taken  from 

73.  Frequency  of  tests 

74.  Standard  used 

75.  Oil  dew  point  of  gas  as  tested 

76.  Water  dew  point  of  gas  as  tested 
^^.  Calorific  value  of  gas  at 

78.  Frequency  of  tests 

79.  Kind  of  calorimeter  used 

80.  B.  t.  u.  per  gallon  of  oil 

81.  Specific  gravity  of  gas 

82.  Per  cent.  COa  in  finished  gas 

83.  How  frequently  determined 

Blow  and  Run : 

84.  Length  of  blow  after  clean 

85.  Nominal  length  of  blow 

86.  Average  actual  length  of  blow 

87.  Length  of  purge  with  blast 

88.  Generator  air  per  minute 

89.  Average  carbureter  air  per  minute 

90.  Generator  air  per  M 

91.  Carbureter  air  per  M 

92.  Total  air  per  M 

93.  Average  blast  pressure  under  grate 

94.  Blowing  capacity  available 

95.  Nominal  length  of  run 

96.  Actual  length  of  run 

97.  Coaling  periods 

98.  Cleaning  periods 

99.  Total  time  for  cleanings 
100.  Method  of  splitting  runs 
loi.  Pounds  of  steam  per  M 

Temperatures : 

102.  Carbureter  base 

103.  Superheater  base 

104.  Superheater  top 

105.  Outlet  wash-box 

106.  Outlet  exhauster 

107.  Inlet  condenser 

108.  Outlet  condenser 

109.  Inlet  tar  extractor 
no.  Inlet  purifier 

III.  Outlet  purifier 
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112.  Outlet  station  meter 

113.  Atmosphere 

114.  Air  at  blast  meter 

115.  Oil  in  tank 

116.  Oil  entering  set 

117.  Analyses  of  blast  and  illuminating  gases: 

Illuminating  Blast 

CO, 
O, 

Illuminants 
CO 
CH4 
H, 
N. 

118.  Water  gas  tar  made 

119.  Distillation  of  tar,  degrees  Centigrade: 

Moisture  to  no°  per  cent.  to  270°  per  cent, 
to  170**  per  cent.  to  300**  per  cent, 
to  235°        per  cent.        Residue       per  cent. 

120.  Water  gas  tar,  specific  gravity 

121.  Water  gas  tar  dry,  per  cent,  by  weight  of  oil  used 

Dr.  J.  F.  Wing,  Chairman, 

R.  N.  Davis, 

O.  B.  Evans, 

J.  H.  Taussig, 

V.  VON  Starzenski. 

Dr.  Wing  (Continuing)  :  This  report  is  now  referred  to 
the  Institute  for  criticism  and  further  instructions. 

The  Chairman  :  Gentlemen,  this  is  a  very  important  re- 
port,  and  the  Committee  requests  a  very  thorough  and  full 
discussion.  We  have  one  written  discussion  which  I  will  ask 
the  Secretary  to  read. 

Mr.  H.  v.  ViTTiNGHOFF  (Boston)  :  (Written  discussion 
communicated.)  The  gas  fraternity  undoubtedly  deeply  appre- 
ciates the  work  done  by  the  members  of  the  Committee  on 
Standard  Tests  in  taking  the  initial,  and  most  important,  step 
towards  acquiring  the  information  which  is  sorely  needed  by 
us  to  determine  matters  of  operating  efficiency  and  manufac- 
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turing  plant  extensions.  Members  of  our  profession  fre- 
quently claim  to  decide  such  matters  on  "a  broadly  economic 
basis''  or  are  smugly  satisfied  to  rest  their  decisions  on  "past 
experiences**  or  the  "other  fellow's  say-so."  All  three  reasons 
are,  of  course,  perfectly  good  if  only  they  were  always  based 
upon  accurate  observations.  The  code  proposed  by  the  Com- 
mittee tends  towards  this  ideal,  but  it  does  not  seem  to  me  that 
it  is  sufficiently  explicit  nor  does  it  go  into  enough  detail  to 
allow  the  members  of  the  American  Gas  Institute  to  dissolve 
the  Committee  and  relieve  the'members  of  its  labors. 

For  instance,  the  method  to  be  followed  in  testing  a  boiler 
as  prescribed  by  the  code  of  the  American  Society  of  Mechan- 
ical Engineers*  is  perhaps  comparable  to  the  code  now  before 
lis.  Even  a  cursory  examination  will  show  that  it  is  most 
comprehensive  and  detailed  and  leaves  little  to  the  interpreta- 
tion of  those  who  apply  it.  Yet  the  testing  of  a  coal  gas  or 
water  gas  plant  is  an  undertaking  much  greater  in  its  scope, 
involving  many  more  factors  and  vastly  more  complicated  than 
the  testing  of  any  boiler  plant  of  equivalent  size  or  value. 

It  is  not  the  intention  of  the  writer  to  attempt  to  outline 
the  manner  in  which  the  work  of  the  Committee  should  be 
carried  on,  but  on  the  assumption  and  in  the  hope  that  the 
Committee  will  remain  in  active  service  the  following  com- 
ments (which  undoubtedly  will  be  added  to  by  other  members) 
may  be  of  interest  to  the  members  of  the  Committee. 

On  page  422  attention  is  drawn  to  the  fact  that  the  scheme 
outlined  does  not  provide  for  reporting  costs  of  labor  and 
repairs.  While  this  is  no  doubt  justified  I  believe  some  refer- 
ence should  be  made  to  the  number  of  men  employed  in  oper- 
ating the  plant  exclusive  of  those  needed  for  making  the  obser- 
vations during  the  test. 

Throughout  the  recommendations  references  are  made  to 
previous  reports  of  committees  of  the  American  Gas  Institute, 
but  I  believe  that  in  a  work  so  important  as  the  proposed  code 
the  methods  to  be  followed  in  sampling  and  testing  for  candle- 

*  (See  Report  of  Power  Test  Committee,  1915,  American  Society  of  Mechanical 
Bngineers.) 
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power  and  heat  value  should  be  outlined  in  sufficient  complete- 
ness to  avoid  misunderstandings.  I  also  think  that  the  Amer- 
ican Gas  Institute  should  not  hesitate  to  specify  definitely  the 
approved  types  of  testing  devices  which  may  be  used. 

Referring  to  the  proposed  length  of  test  period  it  might  be 
well  to  add  the  precaution  that  in  making  any  alterations  in 
operating  conditions  during  the  test  great  caution  should  be 
used  when  changing  more  than  one  condition  at  a  time  as 
otherwise  it  will  be  impossible  to  analyze  the  results. 

I  cannot  agree  with  the  Committee  that  it  is  permissible  to 
use  coal  from  various  sources  during  a  test  unless  facilities 
are  available  to  maintain  throughout  such  test  an  absolutely 
uniform  mixture. 

It  is,  of  course,  perfectly  true  that  in  order  to  reach  a  guar- 
antee manufacturers  of  apparatus  have  frequently  resorted  to 
exceeding  the  safety  limit  as  far  as  temperatures  are  concerned 
and  I  believe  that  in  making  a  guarantee  test  definite  maximum 
temperatures  at  various  points  in  the  bench  should  be  agreed 
upon  before  starting  the  test. 

The  recommendation  given  on  the  bottom  of  page  426  that 
coke  be  forked  and  then  thrown  on  a  J^-inch  screen  in  order  to 
determine  the  percentage  of  breeze  does  not  seem  to  me  abso- 
lutely fair  under  all  conditions  unless  a  narrow-tined  fork  is 
used,  since  the  ordinary  coke  fork  will  leave  a  residue  con- 
taining pieces  of  coke  much  larger  than  those  which  would 
safely  pass  over  a  J^-inch  screen. 

I  believe  it  would  be  interesting  to  know  not  only  the  specific 
gravity  of  the  coke,  but  also  its  specific  volume.  The  so-called 
"apparent  specific  gravity  of  coke"  appears  to  me  to  be  an 
entirely  arbitrary  standard.  It  depends  first  of  all  on  the 
period  of  time  during  which  the  coke  is  drained  over  the  tank. 
Secondly,  it  seems  to  me  to  be  a  factor  of  the  manufacturing 
process  which  may  either  result  in  pores  in  the  coke  which  are 
ruptured  and  therefore  open  to  the  saturating  water  or  are 
closed  entirely  which  would  result  in  a  low  apparent  specific 
gravity.  The  true  specific  gravity  of  finely  powdered  coke  does 
not  seem  to  me  of  any  practical  importance.    What  we  are  all 
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really  interested  in  is  the  weight  per  cubic  foot  of  coke  or  the 
number  of  cubic  feet  per  ton. 

I  should  think  that  there  would  be  no  great  difficulty  in 
determining,  upon  a  fair  definition  for  specific  volume  of  the 
coke,  providing  a  representative  sample  of  sufficient  size  were 
taken  for  the  determination. 

I  was  much  gratified  to  note  the  recommended  method  for 
determination  of  moisture.  It  has  always  appeared  to  me  that 
the  laboratory  method  of  taking  a  gram  or  so  of  coke  or  coal 
and  using  that  to  determine  the  moisture  contents  of  several 
thousand  tons  of  the  material  is  more  or  less  absurd  and  sub- 
ject to  very  large  errors. 

Referring  to  item  No.  9  on  page  432  it  may  be  well  to  elabo- 
rate the  report  desired  under  condition  of  retorts.  If  the 
question  is  left  as  stated  99.9  per  cent,  of  all  answers  will 
probably  consist  of  the  single  word  "good"  or  "excellent." 
Item  1 1  might  read  "Number  and  size  of  standpipes  per  retort 
or  retorts  per  standpipe." 

It  seems  to  me  very  difficult  to  answer  question  56  and  some 
method  for  arriving  at  an  answer  should  be  definitely  agreed 
upon. 

Referring  to  temperature  measurements  it  may  be  well  to 
definitely  specify  just  what  apparatus  should  be  used  for 
making  these  determinations. 

I  note  that  the  hydrogen  sulphide  in  gas  at  the  foul  main  is 
to  be  determined  and  I  would  propose  extending  the  require- 
ments of  the  code  to  the  determination  of  ammonia. 

If  the  test  covers  a  considerable  period  of  time  a  careful 
record  should  be  kept  of  the  amount  of  "time  out"  for  scurfing, 
etc.,  and  the  results  converted  into  performance  of  the  plant 
"ex-scurfing." 

The  above  comments,  or  those  made  by  other  members,  may 
or  may  not  be  agreed  to  by  the  Committee;  they  may  be 
accepted  or  rejected  by  the  American  Gas  Institute.  That  is 
a  matter  of  comparatively  little  importance.  The  vital  point 
is  that  the  code  finally  adopted  to  govern  the  conduct  of  tests 
of  gas  manufacturing  plants  should  be  comprehensive,  explicit 
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and  should  include  every  possible  precaution  against  misrep- 
resentation of  results  either  through  personal  bias  or  mis- 
understanding of  the  requirements.  No  attempt  should  be 
made  to  control  the  results  aimed  for,  but  in  considering  what- 
ever results  may  be  obtained  we  should  be  absolutely  certain 
that  we  are  all  talking  the  same  language. 

Mr.  Paul  Doty  (St.  Paul,  Minn.):  I  am  one  of  the 
guilty  ones,  Mr.  Chairman.  The  Institute  is  to  be  congratu- 
lated upon  this  advanced  step  that  is  being  taken  in  even 
preparing  forms.  One  naturally  speaks  from  experience,  and 
I  remember  a  good  many  years  ago  having  to  conduct  a  test 
of  a  water  gas  machine  in  order  to  determine  for  the  com- 
pany I  represented  whether  the  guarantees  of  the  manufac- 
turers were  being  fulfilled.  Having  no  official  report  of  the 
American  Gas  Institute,  or  its  predecessor  associations,  one 
naturally  turned  to  other  sources  of  information.  I  remember 
very  distinctly  going  to  the  Boiler  Code  of  the  American  So- 
ciety of  Mechanical  Engineers,  and  ascertaining  just  what  data 
they  included  in  their  forms,  and  the  result  they  had  attempted 
to  secure.  Now,  this  is  true  of  these  forms — ^they  are  com- 
plete and  worthy  of  record.  One  interesting  thing  in  connec- 
tion with  the  report  is  the  recommendation  that  at  least  a 
week's  test  be  provided  for  a  water-gas  machine. 

I  remember  the  test  we  made  extended  over  a  period  of  24 
hours,  the  guaranty  of  the  manufacturers  covering  a  24-hour 
period ;  and  it  was  a  pretty  strenuous  24  hours  of  continuous 
observation.  To-day,  with  the  official  sanction  of  society  for 
the  8-hour  day,  I  imagine  many  operators  would  be  needed 
to  conduct  a  week's  test  of  a  water-gas  machine,  and  perhaps 
many  more  have  a  month's  test  of  a  coal-gas  plant. 

It  goes  to  show  that  progress  is  being  made,  and  undoubt- 
edly a  week's  test  of  a  water-gas  machine  would  give  a  truer 
test  of  what  the  machine  is  capable  of  doing.  I  have  no  spe- 
cific comments  to  make  on  the  text  of  the  paper.  It  is  com- 
plete, and  the  written  discussion  of  the  gentleman  who  has 
preceded  me  enables  the  Institute  to  have  on  record  a  fairly 
good  understanding  of  what  is  required. 
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If  the  manufacturers  agree  to  have  a  test  conducted  by  the 
owners  of  the  property,  in  accordance  with  these  forms,  much 
good  will  be  accomplished.  The  difficulty  in  the  interpretation 
of  contracts  is  the  misunderstanding  of  the  minds.  The  con- 
tract means  the  meeting  of  minds,  if  the  meeting  of  minds 
can  be. made  on  a  proper  basis  there  is  no  question  of  dispute 
left. 

Mr.  V.  VON  Starzenski  (Schenectady,  N.  Y.) :  Reference 
has  been  made  to  the  omission  of  labor  in  the  report.  That 
matter  was  discussed  in  the  Committee  meeting,  and  it  was 
considered  that  this  report  is  a  report  of  performance  of  the 
plant,  and  that  the  labor  is  not  directly  connected  with  that. 
In  other  words,  in  any  contract  the  matter  of  labor  would  have 
to  be  taken  up,  considering  the  particular  conditions  under 
which  the  plant  was  to  be  operated.  For  instance,  there  might 
be  i2-hour  shifts,  lo-hour  shifts,  or  8-hour  shifts.  This 
depends  on  local  conditions  and  is  a  matter  of  management 
which  really  does  not  enter  into  the  performance  of  the  plant. 

There  is  another  point,  that  is,  the  shatter  test.  The  test 
given  is  from  the  paper  of  the  Bureau  of  Mines,  except  that 
the  test  should  be  over  a  2-inch  screen.  The  Committee  goes 
on  to  say:  "There  is  no  common  basis  of  comparing  cokes 
from  different  sources." 

It  seems  to  me  that  if  relatively  narrow  limits  were  used  in 
size  of  coke  used  for  test,  and  the  screen  mesh  for  shattered 
coke  were  in  direct  proportion,  or  a  fraction  of  the  original 
screen,  that  some  definite  relation  could  be  obtained.  In  other 
words,  a  uniform  sized  coke  might  be  selected  that  would  pass 
over  a  4-inch  screen.  The  shattered  coke  could  then  be  passed 
over  a  screen  one- fourth  as  large,  or  a  i-inch  mesh. 

To  compare  a  larger  coke,  take  lumps,  for  instance,  that 
would  just  pass  over  an  8-inch  screen,  then  shatter  this  coke 
and  pass  it  over  a  2-inch  screen.  The  amount  in  this  case 
passing  through  a  2-inch  screen  would  be  comparable  to  the 
amount  passing  through  a  i-inch  screen  in  the  first  instance. 

Mr.  Pai^i,  Doty:  There  is  one  question,  Mr.  Chairman, 
that  is,  if  the  Committee  intends  to  note  the  condition  of  the 
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water-gas  machine  at  the  time  of  starting  and  then  when  the 
test  is  finished,  it  seems  to  me  important  that  some  attention 
should  be  paid  to  the  condition  in  which  the  test  is  finished. 
The  depth  of  the  fire  at  starting,  and  at  the  finish,  should  be 
carefully  noted,  for,  with  the  capacity  of  modern  machines, 
there  is  leeway,  and  the  same  is  true  with  the  carbureters  and 
the  superheater. 

I  would  like  to  ask  whether  the  Committee  had  that  in  mind. 

'  Prof.  a.  H.  White  (Ann  Arbor,  Mich.) :  The  report  of 
the  Committee  is  evidently  intended  to  cover  the  tests  of  a 
plant  under  actual  operating  conditions,  to  determine  whether 
it  has  complied  with  the  guarantee.  If  the  test  is  to  determine 
the  value  of  a  change  in  operation,  should  not  the  test  cover 
a  much  shorter  period  of  time?  We  all  know  that  in  the 
operation  of  a  coal  gas  plant,  conditions  vary  from  minute  to 
minute,  and  if  it  is  a  question  of  research  work,  then  we  must 
watch  every  variable  and  strive  to  hold  everything  constant 
but  the  one  variable.  It  is  absolutely  impossible  to  do  that 
over  a  long  period  of  time.  In  the  work  we  have  conducted 
at  our  experiment  station  for  the  Michigan  Gas  Association, 
we  have  worked  on  a  single  charge  put  into  the  retort,  and  we 
have  watched  eyery  variable  condition  as  far  as  possible. 
Even  there  it  is  impossible  to  determine  every  change  of  every 
variable.  Necessarily  in  a  month's  or  week's  test  the  result 
is  the  average  of  good  and  bad  operating  conditions  which  you 
have  during  that  period. 

There  was  one  minor  point  which  indicates  an  overlapping 
of  committee  functions.  There  is  a  Committee  on  Gas  Chem- 
ists' Handbook,  which  has  not  yet  reported,  but  which  has  in- 
cluded in  its  report  a  method  for  true  and  apparent  specific 
gravity  of  coke  and  the  shatter  test.  The  methods  of  the  two 
committees  are  the  same  for  the  shatter  test,  but  they  differ 
in  the  case  of  specific  gravity.  It  would  be  advisable  to  have 
these  reports  harmonized  before  publication. 

Mr.  J.  M.  Spitzglass  (Chicago) :  Mr.  Chairman,  I  wish  to 
discuss  this  report,  although  I  was  not  here  when  it  was  read, 
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but  it  seems  to  me  that  those  who  are  called  upon  to  run  tests 
will  appreciate  having  this  form  laid  out  for  them.  Some- 
times we  think  we  have  reported  everything  necessary  in  a 
given  test,  and  yet  a  year  later  we  find  that  just  what  we 
wanted  is  missing  in  the  report;. and  I  think  it  is  very  well 
to  have  such  a  form  as  we  have  here,  prepared  for  our  use. 

We  do  not  necessarily  have  to  watch  all  the  items  which  are 
given  in  the  report,  but  we  know  which  ones  we  want,  and  can 
pick  them  out.  We  are  reminded  of  all  the  conditions  which 
are  desirable  to  be  known. 

There  are  one  or  two  things  I  would  like  to  call  attention 
to.  I  believe  the  Committee  should  emphasize  strongly  the 
necessity  of  reporting  results  of  tests,  on  the  amount  corrected 
to  standard  conditions  of  30  and  60.  Last  year  I  visited  a 
plant,  in  a  location  of  one  mile  and  a  half  nearer  to  the  sky 
than  we  are  here.  The  manager  of  the  plant  told  me  they 
were  running  on  3  gallons  of  oil  and  28  pounds  of  coke,  and 
it  looked  good  to  me.  Then  I  asked  him  if  this  was  on  cor- 
rected gas,  and  he  said,  "Yes,  it  is  on  the  corrected  amount." 

Later  I  asked  about  the  candle-power  of  the  gas,  and  it  ap- 
peared that  while  the  candle-power  was  related  to  a  standard 
of  30  and  60  the  actual  volume  of  the  gas  was  corrected  for 
temperature  only.  So  that  in  fact  the  altitude  had  added 
about  30  per  cent,  to  the  efficiency  of  the  coke  and  the  oil.  We 
read  sometimes  such  results  which  make  us  wonder  how 
people  are  doing  it,  while  the  fact  is  that  the  cubic  foot  of  gas 
is  not  the  same.  It  is  very  important  therefore  that  the  results 
should  be  reported  on  a  standard  cubic  foot,  which  means  a 
definite  weight  of  gas  in  any  location. 

Another  point  is  given  in  the  report  that  the  correction 
should  be  made  to  zero  at  the  meter.  I  thought  it  was  general 
to  correct  to  5  inches  of  water  at  the  meter,  but  I  know  of 
cases  where  they  do  not  correct  even  for  8  inches  of  water 
pressure  at  the  meter. 

Now,  I  heard  a  gentleman  mention  that  the  determination 
of  true  specific  gravity  of  coal  is  given  in  another  report. 
With  relation  to  this  I  want  to  ask  Dr.  Wing  to  explain 
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more  definitely  the  formula  for  determining  the  specific  grav- 
ity, as  there  is  given  a  coefficient  in  the  numerator  and  there  is 
nothing  said  as  to  vsrhether  that  is  for  any  amount  of  coke  used, 
or  for  the  amount  of  30  grams  only. 

On  page  431,  in  determining  the  weight  of  the  gas,  the  re- 
port says :  "Take  the  specific  gravity  at  the  same  temperature 
as  the  meter ;  then  multiply  this  specific  gravity  by  the  vsreight 
of  a  cubic  foot  of  air  saturated  at  this  temperature,  and  by  the 
metered  volume  of  gas  corrected  for  barometric  and  meter 
pressure  only." 

That  would  leave  the  weight  of  a  cubic  foot  of  gas  at  the 
meter  temperature.  That  would  mean  more  pounds  of  gas 
than  we  actually  have  because  it  would  include  the  moisture 
of  the  meter  temperature  which  is  usually  above  60°  F.  I 
would  like  to  ask  Dr.  Wing  to  explain  this  point. 

On  page  437,  giving  a  description  of  the  generating  appara- 
tus, I  would  suggest  a  couple  of  items  more  to  add :  The  num- 
ber of  courses  of  checkerbricks  and  the  number  of  bricks  in 
each  course. 

On  page  438,  where  the  type  of  the  blower  is  given,  it  should 
also  give  the  pressure  for  which  the  blower  is  designed. 

The  oil  result  shown  is  "Oil  used  by  meter"  and  "Oil  used 
by  tank."  Then  "Oil  used  by  tank"  corrected  for  temperature. 
We  know  the  meter  is  not  as  accurate  as  the  tank  measure- 
ment in  the  long  run.  But  for  reporting  daily  results  the 
tank  measurements  may,  be  off  a  great  deal,  and  the  method 
we  usually  follow  is  to  report  the  results,  as  the  meters  show 
and  after  a  number  of  days  to  correct  these  results  by  the 
tank  measurements,  thus  making  the  daily  figures  propoijional 
to  the  meter  readings  and  not  to  tank  readings. 

The  Chairman  :  Anybody  else  wish  to  discuss  the  paper? 
We  will  ask  Dr.  Wing  to  close  the  discussion. 

Dr.  J.  F.  Wing  (Everett,  Mass.)  :  One  of  the  points  that 
Mr.  Vittinghoff  makes  is  that  he  wishes  to  have  included  in 
the  report  explicit  directions  for  making  the  tests.  The  Amer- 
ican Society  of  Mechanical  Engineers  furnishes  full  directions 
for  making  tests  of  pumps  and  boilers  and  other  mechanical 
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apparatus.  A  similar  undertaking  for  the  varied  types  of 
apparatus  and  diverse  conditions  of  operating  in  gas  seemed 
pretty  large  for  this  Committee.  If  they  made  conveyors  and 
other  machinery  about  the  gas  works  as  nearly  alike  as  pumps 
are,  we  would  attempt  it. 

We  say  in  the  report  that  many  things  must  be  done  accord- 
ing to  the  conditions  at  a  plant,  which  are  not  applicable  in 
another  plant,  and  we  let  it  go  at  that.  The  Committee  has 
never  seen  all  the  plants  and  we  feel  sure  we  could  not  furnish 
methods  to  apply  to  all  conditions. 

There  is  another  paragraph  in  the  report  which  provides 
that  the  method  of  making  tests  shall  be  agreed  upon  by  the 
buyer  and  the  contractor,  where  it  is  a  question  of  a  guarantee. 

The  guiding  principle  is  that  everything  should  be  weighed 
and  measured  correctly. 

Mr.  Starzenski  notes  that  no  provision  is  made  for  report- 
ing the  number  of  men  employed.  Generally  this  is  reported 
rather  loosely  by  anybody  running  a  plant.  He  defines,  pos- 
sibly, the  use  of  his  men  in  a  way  which  might  be  determined 
differently  by  others.  That  number  of  men  can  be  determined 
so  differently,  and  it  is  so  much  a  question  of  management, 
and  not  a  question  of  testing,  that  we  did  not  put  it  in  the 
report. 

He  also  spoke  of  item  No.  9,  where  it  calls  for  the  condition 
of  the  retort  before  and  at  the  end  of  the  test,  presumably. 
That  is  something  which  could  not  be  written  out  in  one  line 
as  provided  for  in  the  Code.  It  would  have  to  be  amplified, 
and  it  seems  to  me  not  to  require  any  greater  definition. 

The  question  calling  for  the  determination  of  ammonia  and 
hydraulic  mains  is  reasonable,  and  should  be  put  in  anyway. 

Mr.  Doty  was  uncertain  about  the  condition  of  the  apparatus 
in  water  gas  plant  at  the  start  and  at  the  finish  of  the  test.  We 
note  in  the  text  of  the  report  that  these  tests,  especially  for 
guaranty  tests,  should  be  undertaken  after  the  apparatus  is  in 
normal  running  condition,  and  if  a  water  gas  machine  runs  for 
a  week,  the  generator  is  filled  a  good  many  times,  and  there  is 
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only  6  or  8  feet  of  fuel  in  it,  and  there  would  not  be  a  very 
wide  error.    This  item  will  be  inserted. 

In  this  case  the  generator's  physical  condition  would  have  to 
be  noted  and  described.  But  it  is  not  intended,  according  to 
our  judgment,  to  start  a  test  like  that  from  a  cold  machine. 
It  is  as  if  you  started  a  boiler  test  with  boiler  grate  bars,  and 
end  the  test  with  the  boiler  grate  bars.  The  conditions  of  the 
superheater  and  the  carbureter  are  noted  in  the  test  when  one 
can  observe  them. 

Mr.  Starzenski  brought  up  again  this  shatter  test  of  coke 
which  we  have  discussed  among  ourselves  before.  We  had 
seemed  to  run  against  a  blank  wall  there  in  comparing  the 
hardness  or  toughness  of  oven  coke  with  retort  coke,  4  inches 
through,  and  this  proposition  of  starting  with  a  standard  size 
to  shatter;  by  taking  oven  coke  between  3  and  5  inches,  and 
shattering  that,  you  must  start  with  a  coke  which  has  been 
broken  once,  and  the  friable  proportions  separated.  We  really 
cannot  prepare  a  suitable  way  for  a  satisfactory  test. 

Professor  White  in  his  remarks  noted  the  difficulty  in  keep- 
ing conditions  constant,  where  you  are  attempting  to  run 
according  to  certain  pre-determined  conditions,  and  anybody 
who  has  attacked  this  proposition  knows  how  true  that  is.  The 
only  escape  from  this  difficulty  is  to  have  a  test  from  which 
you  want  reliable  results  continue  over  a  period  of  a  week  or 
a  month,  and  to  have  the  variable  data  taken  hourly,  or  more 
frequently,  and  trust  to  combining  a  fair  average  of  all  these 
varying  conditions. 

The  duplication  of  tests,  appearing  here  and  in  the  report 
of  the  Committee  on  Chemical  Tests,  may  be  fortunate  or 
otherwise.  We  will  leave  that  to  the  Committee  on  Pub- 
lication to  be  the  umpire.  Such  as  are  physical  tests  would 
appear  to  belong  to  this  report. 

Mr.  Spitzglass  has  remarked  that  we  corrected  the  meter 
readings  to  zero  pressure  on  the  meter  at  30  inches  barometer. 
He  mentions  5  inches  as  common  practice  for  meter  pressure. 
Other  people  will  consider  3  inches  common  practice,  and  we 
can  only  have  a  common  basis  for  all  these  by  selecting  one 
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ourselves,  and  perhaps  arbitrarily,  and  we  take  zero  pressure 
at  the  meter  for  these  pressure  corrections. 

He  speaks  of  the  method  or  formula  for  determining  the 
weight  of  the  gas  in  coal  gas,  and  he  does  point  out  that  the 
weight  of  the  gas  determined  by  this  method,  by  comparing  it 
with  the  specific  gravity  of  air  contains  a  lot  of  water  vapor, 
and  the  water  is  not  otherwise  accounted  for  in  this  scheme. 
But  I  think  through  this  hasty  study  of  it,  that  the  net  weight 
of  gas — say  it  contains  ij^  per  cent,  of  moisture — is  not  taken 
much  too  high,  as  it  is  compared  with  the  weight  of  atmos- 
pheric air  which  also  contains  ij^  per  cent,  of  moisture.  It 
does  make  some  difference  in  the  weight  of  the  gas,  and  it 
does  leave  that  moisture  unaccounted  for  in  the  water  proper. 
The  proper  change  will  be  made  in  the  directions  for  determin- 
ing the  actual  weight. 

We  note  ourselves  that  some  improvements  can  be  made  in 
the  typographical  arrangements  of  these  codes.  Some  of  them 
are  not  very  plain  and  some  could  be  changed  in  their  sequence. 
That  will  be  done. 

The  question  of  the  formula  for  the  true  specific  gravity  of 
coke,  on  page  430  of  the  report,  was  made  very  laconic  here, 
and  without  any  explanation.  It  might  have  been  more  easily 
intelligible  had  we  used  water  and  compared  the  weight  of  the 
coke  with  the  water.  But  in  this  case  we  are  comparing  a 
certain  weight  of  coke — 30  grams — which  would  have  the 
gravity  of  30  centimeters  of  water.  Now,  as  the  flask  contains 
100  cubic  centimeters,  we  have  30  per  cent,  of  the  weight  of 
the  benzol  in  the  numerator.  And  the  denominator  means  the 
weight  for  the  volume  of  coke,  if  compared  with  an  equal 
weight  of  water  in  the  numerator.  In  case  benzol  is  used,  the 
combined  factors  in  the  denominator  mean  the  weight  of  the 
volume  of  benzol  displaced  by  coke.  It  really  makes  no  differ- 
ence what  fluid  you  use. 

I  might  add  that  this  report  does  not  enable  us  to  evaluate 
the  results  you  will  get  by  one  system  of  carbonizing  on  com- 
paring it  with  another.  We  still  have  something  to  learn  of 
the  physical  properties  of  the  firebrick  and  the  proper  tem- 
29 
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peratures  for  carbonizing  coal.    It  is  a  step  in  advance  to  have 
a  report  on  all  the  conditions  that  are  valuable. 

The  Chairman  :  I  might  say  that  the  Manufacturing  Sec- 
tion will  be  glad  to  have  any  written  discussion  that  any 
member  wishes  to  submit  on  this  report,  also  on  Mr.  Hall's 
paper  "A  New  Oil  Gas  Plant."  Dr.  Wing  has  closed  the  oral 
discussion,  but  that  does  not  preclude  the  submission  to  the 
Secretary  of  written  discussions. 

Will  some  one  please  move  that  the  report  be  received  and 
accepted  ? 

Mr.  Paul  Doty  :    I  so  move,  Mr.  President. 
(Motion  seconded  and  carried.) 

The  Chairman  :  Gentlemen,  this  concludes  the  meeting  of 
the  Manufacturers'  Section.  If  there  is  no  further  business 
to  come  before  that  Section,  a  motion  to  adjourn  is  in  order. 

Mr.  Doty  :  I  make  such  a  motion,  Mr.  Chairman,  that  we 
adjourn. 

(Motion  seconded  and  carried.) 

Whereupon  the  Manufacturing  Section  adjourned. 
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ACCOUNTING  SECTION, 

Second  Smmoii,  Wednesday  A.  M.  October  18. 


Mr.  J.  P.  CROWI.EY,  Vice-President,  presiding. 

Mr.  H.  Harman,  Secretary. 

Tut  Chairman  :    The  meeting  will  please  come  to  order. 

The  first  paper  on  the  program  this  morning  is  "Cost 
Records  on  Appliance  Installations,"  by  H.  B.  Lohmeyer  (Bal- 
timore, Md.).    (Mr.  Lohmeyer  read  his  paper,  as  follows:) 

COST  RECORDS  ON  APPLIANCE  INSTALLATIONS. 

In  recent  years  there  has  been  considerable  change  in  the 
attitude  of  gas  companies,  in  regard  to  the  merchandising  end 
of  their  business.  Formerly  the  sale  of  gas  consuming  and  re- 
lated merchandise  was  looked  upon  entirely  as  an  incident  to 
the  sale  of  gas  and  was  considered  a  New  Business  proposition 
and  not  a  direct  revenue — ^producing  branch  of  the  business. 
Under  this  view  of  the  situation  it  was  customary  to  charge 
all  Selling  Expenses,  salaries,  commissions,  etc.,  to  New  Busi- 
ness Expense,  instead  of  against  the  gross  profit  on  merchan- 
dise sold. 

With  the  growth  of  the  business  comes  the  realization  that 
this  branch  of  the  business  can  and  should  be  self-sustaining 
and  that  placing  it  on  its  own  merits,  does  not  retard  nor  inter- 
fere with  the  purposes  of  the  New  Business  Department,  i.  e., 
the  increased  consumption  of  gas. 

Having  reached  the  point  where  profits  as  well  as  increased 
gas  consumption  are  deemed  desirable,  the  question  of  selling 
price  looms  up  as  even  more  important  than  when  the  gas 
business  carried  part  of  the  load.  Before  fixing  a  selling  price, 
one  is  confronted  with  the  problem  of  analyzing  the  compoiient 
parts  thereof.    These  may  be  briefly  stated  as : 

1.  Cost  of  Goods  Sold. 

2.  Cost  of  Installation. 

3.  Selling  Expenses. 

4.  General  Expenses. 

5.  Profit. 
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It  is  the  purpose  of  this  paper  to  discuss  more  particularly 
the  second  item  "Cost  of  Installation"  but  brief  comment  on 
the  other  phases  of  a  selling  price  may  not  be  amiss. 
I. — Cost  of  Goods  Sold. 

This  consists  of  the  following  items : 

(A)  Net  invoice  cost  from  producer  or  dealer,  which  is 
charged  to  the  Stock  Account  and  enters  into  the  cost  when  the 
sales  are  made. 

(B)  Freight  and  Bxpressage. — ^Usual  practice  would  dictate 
that  these  items  should  be  pro-rated  over  the  number  of  units 
in  each  shipment  to  which  a  freight  bill  applies,  as  Freight  and 
Expressage  is,  strictly  speaking,  a  part  of  the  purchase  price, 
f.  o.  b.  consignee's  city.  However,  for  practical  purposes,  the 
same  final  result  is  obtained  by  charging  all  such  items  to 
one  account. 

(C)  Cash  Discount. — Why  follow  the  usual  method  of  de- 
ducting cash  discount  from  the  invoice,  and  consider  the  price, 
less  such  discount,  as  the  unit  cost  ?  Cash  Discount  is  credited 
to  a  "Cash  Discount"  account  and  together  with  the  foregoing 
account,  "Freight  Expressage,"  is  closed  into  "Storeroom  Ex- 
pense." The  procedure  may  be  criticized  as  not  being  good 
accounting,  in  that  the  two  items  are  entirely  separate  and 
neither  is  a  part  of  the  Expense  of  operating  a  Storeroom. 
While  such  a  criticism  is  justifiable;  when  it  has  been  found 
that  in  the  total  transactions  the  Cash  Discounts  earned  about 
equal  the  charges  for  Freight  and  Expressage,  and  in  reality 
only  a  small  debit  or  credit  balance  finds  its  way  into  the  Store- 
room Expenses;  the  same  practical  result  has  been  accom- 
plished with  considerably  less  clerical  work. 

(D)  Breakage  and  Damage  in  Stock. — This  item  is  a  true 
part  of  storeroom  expense  and  should  be  so  carried,  but  a 
separate  record  should  be  kept  as  a  check  on  carelessness  of  the 
storeroom  force. 

(E)  Storeroom  Expense. — To  this  is  charged  all  salaries, 
wages  and  expenses  incurred  in  handling  and  storing  material, 
to  which  is  added  or  deducted  the  small  debit  or  credit  balance 
of  "Cash  Discount"  ^nd  "Freight  and  Expressage"  as  outlined 
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above,  and  the  whole  distributed  on  a  percentage  basis  over  the 
merchandise  delivered  from  stock  each  month,  for  each  sales 
unit. 

(F)  Defective  Merchandise  Replaced. — In  every  business, 
more  or  less  goods  are  returned  by  customers  with  complaints 
of  defective  material.  If  the  complaint  is  allowed,  and  the 
goods  replaced,  the  cost  of  the  defective  goods  fall  in  one  of 
three  classes : 

a — Defect  in  original  merchandise, 

b — ^Defect  in  installation, 

c — Policy  replacements  of  merchandise. 
Only  those  which  fall  in  the  first  class  should  be  included 
under  "Defective  Merchandise  Replaced"  as  a  part  of  the 
"Cost  of  Goods  Sold."  This  class  of  refunds  does  not  enter 
into  the  cost  to  any  appreciable  extent  as  they  are  usually  off- 
set by  contra  refunds  from  the  manufacturers.  The  other  two 
classes  will  be  explained  later  under  their  proper  captions. 

The  foregoing  items  cover  the  elements  entering  into  the 
bare  cost  of  goods  sold  and  in  the  case  of  goods  not  requiring 
installation  is  also  the  total  cost  exclusive  of  the  various  selling 
and  general  overhead  expenses. 

2. — Cost  of  Instai^lation. 

This  includes  all  items  having  to  do  with  placing  the  mer- 
chandise on  the  customers'  premises,  properly  connected  to  the 
gas  service,  ready  for  use,  and  may  be  divided  into : 

(a)  Installation  Materials,  including  pipe,  fittings,  etc. 

(b)  Labor,    including    only    direct    labor    specifically 

chargeable  to  each  installation. 

(c)  Transportation,  covering  use  of  automobiles  and 

wagons  directly  chargeable  to  each  installation. 

{d)  Miscellaneous  Expenses,  including  carfares,  tele- 
phone calls,  a  proportion  of  "Storeroom  Ex- 
penses" based  on  the  Installation  Material  used 
and  a  proportion  of  "Tool  Expense"  based  on 
the  direct  labor,  chargeable  to  each  job,  and 
other  direct  incidental  expenses. 
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{e)  Supervision:  This  includes  the  salaries  and  ex- 
penses of  Inspectors  and  Superintendents, 
clerks,  office  expenses,  and  other  items  not  di- 
rectly chargeable  to  any  specific  installation. 
This  item  is  pro-rated  each  month  on  the  basis 
of  the  total  direct  cost  of  each  installation. 
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These  five  items  cover  the  entire  "Cost  of  Installation"  and 
are  compiled  by  the  following  system : 

As  the  installation  originates  in  the  sale  of  an  appliance  a 
few  words  on  this  may  not  be  amiss,  outlining  briefly  the  sales 
orders. 
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FORM  lb.— Reverse  of  Duplicate  (Worknuin't  Report). 

Forms  i,  la  and  lb  illustrate  the  sales  orders  used  in  our 
company.  These  orders  are  made  in  triplicate  and  are  made 
up  in  books  of  fifty  sets  each,  the  original  becomes  the  office 
record,  the  triplicate  the  Installation  Department  tracer  and  the 
duplicate  the  workman's  copy,  the  reverse  of  which  (form  i6) 
showing  his  report. 

Upon  receipt  of  an  order  in  the  Installation  Department,  the 
necessary  pipe,  fittings  and   appliance  are  withdrawn   from 
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stock  for  delivery  to  the  address.  The  appliance  is  charged  to 
the  "Cost  of  Merchandise  Sold"  and  the  pipe  and  fittings  are 
charged  under  "Installation  Work — Material"  to  the  job  or 
ticket  ntunber  on  which  it  is  used. 

Delivery  is  accomplished  by  using  triplicate  copy  of  store 
order  (form  2)  as  "Delivery  Sheet"  and  material  used  is 
charged  through  forms  2  and  3. 
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FORM  3. 


These  forms  are  identical  in  nature  in  that  they  both  repre- 
sent withdrawals  from  stock,  being  material  drawn*  direct  from 
storeroom  and  for  pipe  and  fittings  used  by  the  workmen  at  the 
time  of  installation. 

Direct  Labor  and  Transportation  are  recorded  through  the 
use  of  the  workman's  "Time  Sheets"  (forms  4  and  5). 

These  items  are  charged  under  "Installation  Work — Labor" 
to  the  proper  ticket  number. 

Miscellaneous  Expenses  are  charged  to  the  proper  job  on 
"Petty  Cash  Vouchers"  (form  6)  "Car  Ticket  Receipts"  (form 
7)  and  "Telephone  Tickets"  (form  8). 

"Storeroom  Expense"  and  "Tool  Expense"  as  previously 
stated  are  pro-rated  on  the  basis  of  Installation  Material  and 
Direct  Labor,  respectively.  It  should  be  noted,  however,  that 
for  convenience  the  pro-rating  is  done  on  a  fixed  percentage 
basis,  thus  leaving  a  slight  balance  in  these  expense  accounts. 
This  fixed  percentage  may  be  changed  from  month  to  month 
should  conditions  prove  them  to  be  too  high  or  too  low. 

This  completes  the  forms  used  in  recording  the  original  data 
relative  to  the  costs  of  installation. 
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POBMt. 

The  Cost  Records, 

The  only  form  used  in  compiling  the  installation  costs  is 
known  as  the  "Job  Envelope"  (form  9). 

An  envelope  is  used  for  this  work  in  order  that  all  original 
data  can  be  filed  with  the  cost  record  for  future  reference. 
This  form  is  made  in  four  colors  for  convenient  reference  in 
filing,  namely : 

White — House  Piping  Work, 

Buff — Range  Installations  and  Miscellaneous  Work, 

Green — Gas  Fixtures, 

Gray — ^Water  Heaters. 

The  printing  on  each  form  is  identical,  and  the  following 
method  of  compilation  is  used  in  all  cases : 

Upon  receipt  of  the  original  sales  ticket  in  the  office,  it  is 
examined  to  see  if  any  items  requiring  installation  are  included 
therein.  If  so,  a  "Job  Envelope"  is  immediately  opened,  using 
the  Sales  Ticket  niunber  as  the  Job  Niunber  and  the  informa- 
tion filled  in  as  shown  at  top  of  form  with  the  exception,  of 
course,  of  the  completed  date  and  the  cost. 
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As  the  job  progresses  the  duplicate  "Store  Orders"  and 
"Store  Credits"  after  being  priced  and  extended  in  the  store- 
room are  sent  to  the  Merchandise  Office  and  are  entered  against 
the  proper  job  on  the  face  of  the  Job  Envelope  and  the  Store 
Orders  and  Credits  filed  therein.  The  same  procedure  applies 
to  Car  Tickets,  Telephone  Calls  and  other  Miscellaneous  Ex- 
pense vouchers. 
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The  workman's  time  sheet  showing  both  direct  labor  and 
transportation,  after  being  approved  by  the  foreman,  is  sent 
to  the  Pay  Roll  Bureau  where  the  labor  and  transportation 
rates  are  entered  on  time  sheet,  extensions  made  and  the  total 
day's  time  entered  on  the  Pay  Roll  to  the  workman's  credit. 

The  time  sheets  are  then  sent  to  the  Tabulating  Department 
where  a  Hollerith  card  is  punched  for  each  item  charged  to  a 
job  or  operating  account  number  (form  10). 

Each  week  all  the  cards  charged  to  the  controlling  account  of 
the  cost  system  are  sorted  out  in  Job  number  order  and  the 
amount  of  labor  and  transportation  charged  to  each  job  tabu- 
lated and  reported  to  the  Merchandise  Office  where  these  items 
are  recorded  under  their  proper  headings  on  the  Job  Envelope. 

Upon  completion  of  the  job,  the  workman  turns  in  his  dupli- 
cate of  the  sales  ticket  with  his  report,  which,  after  approval  by 
his  inspector,  releases  the  triplicate  from  the  Installation  De- 
partment office.  The  triplicate  is  dated  and  stamped  completed 
and  forwarded  to  the  Merchandise  Department  as  a  notice  of 
completion.  Upon  receipt  of  the  triplicate  it  is  filed  in  the  "Job 
Envelope"  and  the  cost  record  on  that  job  closed,  by  adding  the 
overhead  expenses,  consisting  of  the  Storeroom  and  Tool  Ex- 
penses previously  mentioned  and  the  "supervision"  consisting 
of  all  indirect  costs  of  the  Installation  Department.  This 
latter  item  is  a  fixed  percentage  based  on  the  total  cost  of 
material,  labor  and  miscellaneous  direct  expenses. 

After  completion  of  the  job  the  original  sales  ticket  is  im- 
mediately released  and  sent  to  the  Bookkeeping  Department  to 
be  charged  to  the  customer's  account.  This  is  done  before  the 
Cost  record  is  closed,  and  is  accompanied  by  a  daily  report 
(form  11)  giving  only  the  order  number  and  the  amount  of 
the  sale. 

This  form  is  made  in  duplicate,  the  latter  being  retained  in 
the  Merchandise  Department,  and  when  the  cost  record  is 
complete  and  closed,  the  cost  is  entered  thereon  opposite  the 
sale.  From  the  total  of  the  daily  summaries  shown  at  the 
bottom,  a  Journal  Entry  i^  made  up  closing  out  the  work 
completed  and  billed  to  customers  during  the  month. 
30 
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After  closing,  the  completed  "Job  Envelopes"  are  filed  in  the 
completed  file  and  from  these  records  the  average  cost  of  in- 
stalling each  kind  of  appliance  is  tabulated,  and,  together  with 
the  cost  of  the  appliance  itself,  forms  the  bare  cost  on  which 
selling  prices  are  based. 

3.  Sei^ung  Expenses. 

Selling  Expenses  cover  all  those  expenditures  which  have 
to  do  with  the  entire  sales  organization  and  which  can  be  allo- 
cated to  the  various  sales  units,  if  the  business  is  department- 
alized or  where  more  than  one  store  is  operated.  In  our  or- 
ganization we  have  14  sales  units,  namely, — 

Eight  retail  stores. 

Two  outside  sales  forces  (gas  and  electric). 

Shop  orders. 

Industrial  power  salesman  (electric). 

Industrial  fuel  salesman  (gas). 

Garage  department. 

All  expenses  are  charged  to  the  department  involved  as  well 
as  classified  as  to  the  nature  of  expense.  This  can  be  best 
explained  by  a  brief  resume  of  our  merchandise  classification. 

Sales  Department  Salaries  *  Local. 

This  will  include  the  salaries  of  salespeople  and  store  ex- 
ecutives where  directly  chargeable  to  specific  locations. 

Sub-divide  as  to  sales  divisions. 

Salespersons'  Commissions, 

This  account  should  be  charged  with  the  commissions  al- 
lowed salespersons  in  the  Merchandise  Department. 

Sub-divide  as  to  sales  divisions. 

Solicitors'  Commissions. 

This  covers  the  amount  paid  to  the  general  solicitors  for 
merchandise  sold  by  them,  their  flat  salaries  being  charged 
direct  to  New  Business. 

Sub-divide  as  to  sales  locations. 
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Stores  Supplies  and  Expense. 

This  will  include  the  cost  of  display  and  all  other  expense 
in  connection  with  operating  the  various  stores,  also 
Alterations  and  repairs  to  store  equipment. 
Janitor  service. 
Heat,  light  and  power. 
Sub-divide  as  to  sales  divisions. 

Delivery  Department  Expense. 

This  account  is  to  be  charged  with  the  time  of  automobiles, 
wagons  and  other  vehicles  used  in  the  delivery  of  merchandise 
to  customers*  premises.  Also  the  labor  of  all  employees  when 
engaged  as  drivers  in  the  delivery  of  merchandise.  Charges 
to  this  account  should  not  be  sub-divided  but  the  total  amount 
charged  at  the  end  of  the  month  should  be  pro-rated  over  the 
various  sales  divisions  to  which  they  apply. 

Store  Demonstrations. 

This  account  should  be  charged  with  all  salaries  and  ex- 
penses in  connection  with  demonstrating  merchandise  which  is 
applicable  to  the  Merchandise  Department.  Sub-divide  as  to 
sales  locations. 

Rentals. 

This  account  should  be  charged  with  all  rentals  or  proper- 
ties whether  leased  or  owned  by  the  Company,  which  is 
chargeable  to  the  Merchandise  Department  where  same  can 
be  applied  to  specific  sales  locations. 

The  rental  of  company  owned  properties  will  be  arrived  at 
as  follows: 

This  item  will  be  a  flat  rental  for  the  use  of  each  premises, 
occupied  by  the  Merchandise  Department  sufficient  to  cover 
taxes,  water  rent,  insurance  on  property  and  interest  on  the 
value  of  the  property  occupied.  Sub-divide  as  to  sales  divi- 
sions. 

4.  Generai,  Expenses  and  Fixed  Charges. 

These  items  consist  of  all  expenses  of  the  Merchandise  De- 
partment which  are  general  in  their  nature  and  cannot  be 
charged  to  a  specific  sales  unit,  and  are  as  follows : 
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Clerked  Salaries  and  Expenses. 

1.  Merchandise  Department. 

2.  Cost  Accounting  Department. 

3.  Accounting  Department. 

4.  Auditing  Department. 

5.  Book-keeping  Department. 

6.  Collection. 

7.  Credit. 

8.  General  Service. 

9.  Purchasing  Department. 

Charge  to  the  respective  sub-divisions  all  clerical  salaries 
and  expenses  applicable  to  the  Merchandise  Department.  The 
amount  to  be  charged  to  the  Merchandise  Department  under 
sub-accounts  3  to  9  inclusive  will  be  a  flat  monthly  charge 
covering  the  proper  proportion  of  the  salaries  and  expenses  of 
these  departments,  agreed  upon  between  the  heads  of  the 
respective  clerical  departments  and  the  head  of  the  Merchan- 
dise Department  after  a  careful  analysis  of  the  cost  and  value 
of  the  work  performed  by  these  departments  for  the  Merchan- 
dise Department. 

Executive  Salaries  and  Expenses. 

This  will  cover  the  salaries  of  those  employees  of  the  Mer- 
chandise Department  having  jurisdiction  over  all  phases  of  . 
this  department's  work. 

Traveling  Expenses. 

Charge  to  this  account  all  amounts  paid  out  to  cover  trav- 
eling expenses  in  connection  with  the  Merchandise  Depart- 
ment. 

Advertising. 

1.  Salaries  and  Expenses. 

2.  Newspapers,  Booklets,  etc. 

3.  House  Demonstrations. 

Charge  to  the  respective  sub-divisions  as  shown  above  all 
expenses  in  connection  with  advertising  merchandise  appli- 
cable to  the  Merchandise  Department. 
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Rentals. 

This  account  will  be  charged  with  rentals  as  follows : 
Leased  Property. — (Occupied  by  those  sections  of  the  Mer- 
chandise Department  not  directly  chargeable  to  specific  sales 
locations.) 

Company-owned  Properties. — This  item  will  be  a  flat  rental 
for  the  use  of  each  premises  occupied  by  the  Merchandise 
Department  sufficient  to  cover  taxes,  water  rent,  insurance  on 
property  and  interest  on  the  value  of  the  property  occupied. 
This  account,  however,  will  cover  only  the  rentals  applicable 
to  such  part  of  the  Merchandise  Department  as  is  not  charge- 
able to  the  respective  sales  locations. 

Insurance  and  Taxes. 

This  will  cover  the  insurance  paid  on  stock' and  fixtures  of 
the  Merchandise  Department  and  taxes  of  the  personal  prop- 
erty assessable  against  them.  It  will  include  these  items  when 
applicable  to  general  stock  and  fixtures  of  the  Merchandise 
Department  as  a  whole,  as  well  as  when  chargeable  to  the 
sjtock  and  fixtures  of  specific  locations. 

Inventory  Expense. 

This  account  should  be  charged  with  all  salaries  and  ex- 
penses incurred  in  connection  with  the  taking  of  inventories 
of  merchandise  applicable  to  the  Merchandise  Department. 

Uncollectible  Merchandise  Bills. 

This  will  cover  the  amount  of  all  accounts  which  are  deemed 
worthless  and  charged  off  to  profit  and  loss. 

Non-payment  Recovered  Merchandise. 

This  will  cover  the  cost  of  removal  and  any  loss  in  con- 
nection with  the  recovery  of  merchandise  on  account  of  non- 
payment (including  cost  of  putting  such  recovered  merchan- 
dise in  saleable  condition). 

Policy  Replacements  of  Merchandise. 

This  wall  cover  the  cost  of  replacing  merchandise  on  cus- 
tomer's complaints  where  the  cost  of  such  replacement  cannot 
be  charged  to  a  defect  in  the  article  itself,  and  therefore 
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chargeable  to  the  foregoing  account,  Defective  Merchandise 
Replaced  or  to  Defective  Installation  Work.  This  account 
will  also  cover  cost  of  putting  such  recovered  merchandise  in 
saleable  condition. 

Interest  on  Investments—Furniture  and  Fixtures. 

This  will  include  5  per  cent,  interest  on  the  amount  of  in- 
vestment on  furniture  and  fixtures  in  the  Merchandise  De- 
partment. 

Interest  on  Working  Capital — Merchandise. 

This  will  include  5  per  cent,  interest  on  the  amount  of 
merchandise  stock  on  hand  based  on  the  ledger  balance  at 
the  end  of  each  month. 

Interest  on  Working  Capital — Accounts  Receivable. 

This  will  include  5  per  cent,  interest  on  the  merchandise 
accounts  receivable  outstanding  at  the  end  of  each  month. 

This  completes  all  the  elements  entering  into  the  cost  of  a 
sale  in  our  company  except  "Profit"  which  is  simply  that 
elusive  goal  which  is  the  object  of  all  business  and  is  as  large- 
ly dependent  on  volume  of  sales  as  on  any  one  of  the  elements 
of  cost.  "The  cost  of  Goods  Sold"  varies  somewhat  inversely 
with  the  volume  of  business ;  the  Installation  Cost,  only  insofar 
as  the  volume  spreads  the  Installation  overhead.  The  Selling 
Expense  increases,  but  not  proportionately  with  the  volume, 
while  the  General  Expenses  are  nearly  fixed  regardless  of  the 
sales. 

In  conclusion  it  might  be  well  to  consider  the  advisability  of 
a  unit  cost  system  for  Appliance  Installations.  Several  other 
methods  are  in  vogue  in  other  companies  and  have  been  in  our 
own. 

One  method  used  by  us  several  years  ago  was  to  charge  all 
costs  in  connection  with  Gas  Appliance  Connections  to  one  ac- 
count in  the  American  Gas  Institute  Classification,  namely 
"Gas  Appliance  Connections"  and  credit  the  income  from  this 
work  to  the  same  account.  The  credit  balance  being  supposed 
to  show  the  profit  on  the  business  and  if  a  debit  balance  de- 
veloped the  loss,  or  as  sometimes  considered  the  cost  of  obtain- 
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ing  the  increased  consumption  of  gas,  and  properly  includible 
in  the  Gas  Operating  Expenses. 

The  other  method  was  identical  in  principal  and  method  and 
simply  differed  in  that  several  accounts  were  used,  each  repre- 
senting the  cost,  income  and  profit  (if  any)  on  a  particular 
class  of  Installations,  such  as  Ranges,  Water  Heaters  or  House 
Piping. 

The  second  method  was  an  improvement  on  the  first,  al- 
though it  still  contained  the  same  fallacies  in  that  it  was  an  at- 
tempt to  locate  the  profitable  business  and  a  first  realization 
that  the  merchandise  sold  by  a  gas  company  should  produce  a 
return  of  its  own  and  not  simply  be  sold  at  cost  or  less  to  pro- 
duce gas  consumption. 

We  found  the  foregoing  methods  contained  two  important 
fallacies : 

First. — Accurate  unit  costs  were  more  or  less  estimates,  as 
the  only  direct  costs  could  be  obtained  from  the  fitters'  report 
of  labor  and  material  used,  all  other  direct  and  indirect  ex- 
penses being  someone's  estimate  as  no  basis  for  pro-rating 
costs  was  obtainable.  Accurate  costs  being  necessary  for  fix- 
ing Selling  Prices  whether  the  sale  was  to  be  made  for  profit 
or  for  gas  consumption,  this  first  objection  alone  justified  a 
unit  cost  system. 

Second. — Neither  method  really  showed  a  true  profit  or  a 
true  loss  at  the  end  of  any  month,  as  the  work  in  course  of 
installation  ran  from  one  month  into  another  and  the  sale  or 
income  was  credited  in  a  later  month,  while  part  and  sometimes 
all  the  cost  was  charged  in  a  previous  month.  This  made  the 
account,  even  as  a  gauge  on  the  business  as  a  whole,  very  mis- 
leading to  those  who  directed  the  New  Business  policies  of 
the  organization. 

With  the  system  outlined  it  has  developed  that  the  cost  of 
operating  a  unit  cost  system  giving  accurate  and  dependable  re- 
sults is  only  slightly  higher  than  the  former  methods  and  con- 
sidering the  uncertainties  and  pitfalls  eliminated  and  the  better 
ability  to  check  and  reduce  costs  of  installation,  is  considerably 
more  economical  and  efficient  in  the  final  analysis. 
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The  Chairman  :  Mr.  Lohmeyer's  paper  is  open  for  dis- 
cussion. This  is  a  very  interesting  paper  and  I  hope  we  will 
have  full  discussion  o£  it.  He  has  devoted  a  great  deal  of 
time  and  care  to  the  preparation  of  it  and  I  think  is  entitled  to 
our  thanks. 

Mr.  T.  V.  PuRCELi.  (Chicago) :  I  am  interested  to  know 
how  you  handle  at  present  the  situation  described  in  this  para- 
graph which  appears  on  the  last  page : 

"Neither  method  really  showed  a  true  profit  or  a  true  loss 
at  the  end  of  any  month,  as  the  work  in  course  of  installation 
ran  from  one  month  into  another  and  the  sale  or  income  was 
credited  in  a  later  month,  while  part  and  sometimes  all  the 
cost  was  charged  in  a  previous  month.  This  made  the  account, 
even  as  a  gauge  on  the  business  as  a  whole,  very  misleading  to 
those  who  directed  the  new  business  policies  of  the  organiza- 
tion.'* 

Under  the  new  method  are  you  able  to  credit  sales  against 
the  expenses  incurred  by  them  ? 

Mr.  Lohm^yer:  Do  you  mean  how  was  the  old  method 
handled? 

Mr.  PurceIvL:  No.  In  the  new  method  are  you  able  to 
credit  sales  against  the  expense  incurred  by  them? 

Mr.  Lohmeyer:  Yes,  because  each  job  is  handled  as  an 
individual  installation.  It  is  a  unit  cost,  where  formerly  the 
work  was  simply  grouped. 

Mr.  PuRCEi^iy :  Do  you  mean  you  have  a  separate  account 
for  each  installation? 

Mr.  Lohmeyer:  All  expenses  in  connection  with  that  par- 
ticular job  are  charged  to  the  sales  ticket  niunber,  which  is 
used  as  a  job  number,  and  each  installation  is  therefore  kept 
separate,  just  the  same  as  if  we  had  a  separate  account,  but  it 
is  all  handled  through  one  general  account. 

Mr.  Purcei.1*:    In  a  sort  of  sub-ledger? 

Mr.  Lohmeyer:    Yes;  it  is  in  suspense  until  closed. 

Mr.  PURCEI.L :    I  see.    Thank  you. 

Mr.  F.  H.  Patterson  (Rochester,  N.  Y.)  :  I  desire  to  con- 
gratulate Mr.  Lohmeyer  on  this  mighty  well  thought  out  paper, 
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and  I  am  certainly  pleased  to  get  it  at  this  time,  because  this 
is  a  matter  that  has  been  giving  us  considerable  concern  dur- 
ing the  last  two  years.  I  think  we  have  been  concerned  chief- 
ly over  trying  to  put  this  department  on  a  self-sustaining  basis. 
In  doing  that  it  is  necessary  to  provide  a  classification  of  ac- 
counts and  understand  what  constitutes  the  cost,  and  we  have 
prepared  a  classification  in  our  company,  but  we  find  that  it 
does  not  cover  all  the  items  which  Mr.  Lohmeyer  has  in  his 
classification  included  in  this  paper.  I  think  that  he  has  a 
more  complete  classification,  and  I  expect  we  will  adopt  some 
of  the  suggestions  he  has  made  here. 

The  idea,  too,  of  carrying  this  activity  in  practically  a  WoYk 
in  Progress  or  Suspense  Account  until  the  work  is  completed, 
has  another  very  good  phase  to  it.  At  the  present  time  we  are 
carrying  ours  in  our  regular  revenue  account,  and  because  of 
the  fact  that  this  account  is  charged  with  work  completed 
or  in  process  one  month,  and  the  consumers  are  filled  in  on 
another,  we  have  an  unusual  loss  in  one  month  and  an  un- 
usual gain  in  the  next,  so  that  we  have  to  wait  until  several 
months  have  elapsed  until  we  have  found  out  how  the  trend 
is.  But  in  carrying  it  in  a  Work  in  Progress  or  Suspense 
Account,  that  feature  is  eliminated. 

The  question  of  keeping  the  individual  cost  on  each  job  also 
was  the  cause  of  some  concern  with  our  company,  and  we 
have  not  done  that  yet^  but  I  am  of  the  personal  opinion  that 
it  could  be  done  advantageously.  However,  the  management 
will  have  to  decide  that. 

In  the  matter  of  classification  of  accounts,  there  must  neces- 
sarily be  some  arbitrary  dividing  of  cost.  For  instance,  we 
have  Advertising.  There  is  no  doubt  but  what  our  general  ad- 
vertising for  the  sale  of  merchandise  also  includes  a  certain 
amount  of  benefit  accruing  to  the  sale  of  gas  and  there  must  be 
some  arbitrary  method  of  dividing  the  advertising  expense  be- 
tween the  sale  of  merchandise  proper  and  the  sale  of  gas. 
That,  too,  concerns  the  solicitor's  salaries  or  their  compensa- 
tion, whether  they  are  on  a  bonus  plan  or  not.  There  are 
other  accounts  such  as  the  salaries  of  the  management  of  this 


477 

department.  While  they  are  strictly  concerned  in  selling  ap- 
pliances they  are  also  concerned  in  increasing  the  sale  of  gas. 
Of  course,  if  this  classification  is  enlarged  along  the  lines  that 
Mr.  Lohmeyer  suggests,  it  will  bring  in  all  the  true  costs  of 
selling  this  merchandise,  and  the  answer  is  volume  of  sales  in 
order  to  overcome  that  high  cost. 

I  would  like  to  ask  Mr.  Lohmeyer  how  he  keeps  his  Tool 
Account,  for  all  his  activities,  regardless  of  the  Merchandise 
Account. 

Mr.  Lohmeyer:  We  carry  a  Tool  Expense  Account  to 
which  all  expenses  of  the  tool  store  room  and  expenses  in  keep- 
ing the  tools  in  workable  condition  are  charged.  The  tool  ex- 
penses at  the  end  of  each  month  are  pro  rated  over  all  of  the 
operating  accounts,  both  gas  and  merchandise,  on  the  basis 
of  the  direct  labor  charge. 

Mr.  Patterson:  That  applies  to  small  tools,  as  well  as 
large  ? 

Mr.  Lohmeyer:  All  tools.  We  use,  of  course,  a  fixed 
f  erceatage.  The  present  percentage  is  about  4  per  cent.,  which 
is  an  arbitrary  percentage  and  approximately  covers  the  tool 
expense  each  month.    . 

Mr.  F.  M.  James  (Aurora,  111.) :  I  would  like  to  ask  Mr. 
Lohmeyer  in  what  way  he  reconciles  his  pay  roll  charges  with 
the  individual  tickets.  Does  your  pay  roll  show  the  amount 
chargeable  to  each  job,  or  do  you  depend  upon  the  foremen's 
record  of  the  time  turned  in  on  the  ticket?  Do  you  have  any 
trouble  reconciling  your  pay  roll  account  with  the  amounts  of 
labor  turned  in  on  the  job  ticket? 

Mr.  Lohmeyer  :  No,  none  whatever.  The  workman  places 
on  his  time  sheet  the  controlling  account  number  and  the  job 
ticket  number  on  which  he  was  working,  which,  of  course,  is 
checked  by  the  foreman  when  he  approves  the  time  sheet. 

Mr.  James:  And  the  amount  chargeable  to  each  job  is 
shown  on  the  pay  roll? 

Mr.  Lohmeyer:  On  the  time  sheet,  and  it  is  taken  from 
there  with  the  aid  of  the  Hollerith  machine,  and  distributed, 
and  tabulated  by  pay  roll  periods. 
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Mr.  H.  L.  Judd  (Oak  Park,  111.) :  I  would  like  to  ask  Mr. 
Lohmeyer  what  he  means  by  4  per  cent,  to  his  Tool  Account. 
Is  it  4  per  cent,  of  the  cost  of  the  job  that  you  charge? 

Mr.  Lohmeyer:  Four  per  cent,  based  on  the  direct  labor 
charge  to  the  job. 

Mr.  Judd  :  Four  per  cent,  of  the  labor  charge  is  added  ar- 
bitrarily to  tools  ? 

Mr.  Lohmeyer:  To  the  cost  of  the  job,  to  ^over  the  tool 
expenses. 

Mr.  Chari^es  M.  Cohn  :  I  might  say  that  the  purpose  of 
this  classification,  in  Baltimore,  is  to  not  only  ascertain  the 
cost  of  doing  work  in  order  that  proper  prices  may  be  placed 
on  merchandise  sold,  but  also  for  the  equally  important  pur- 
pose of  economical  work.  The  system  that  Mr.  Lohmeyer 
has  outlined  might  appear  to  some  to  be  somewhat  cumber- 
some, and  perhaps  unnecessarily  extended,  but  it  is  no  more 
so  than  would  obtain  in  any  large  merchandise  houses  or  in 
any  contracting  concern  that  does  installation  work. 

Unfortunately,  in  the  gas  industry,  the  number  of  real  mer- 
chants is  rather  few  and  the  methods  of  doing  installation 
work  up  to  this  time  have  not  been  in  conformity  with  the 
practice  of  concerns  that  do  work  of  this  character. 

We  say  that  every  dollar  saved  in  this  kind  of  work  is  a 
dollar  made,  and  it  is  on  that  adage  of  a  dollar  made  being  a 
dollar  saved  that  large  mercantile  concerns  and  contracting 
concerns  make  their  success. 

The  fact  that  the  merchandising  business  of  gas  companies 
should  be  placed  on  a  self-sustaining  basis  is  generally  con- 
ceded now,  because  the  utility  of  gas  for  industrial,  commer- 
cial and  domestic  purposes  is  well  accepted  by  the  public,  and 
it  is  not  necessary  to  do  work  or  sell  appliances  at  a  loss  in 
order  to  bring  about  the  utilization  of  gas.  So  tliat  on  the 
whole  I  think  a  statement  of  a  system  such  as  Mr.  Lohmeyer 
has  outlined  justifies  itself,  from  whatever  angfe  it  may  be 
considered. 

The  Chairman  :  I  will  ask  the  Secretary  to  read  a  writ- 
ten discussion  that  was  received  on  Mr.  Lohmeyer's  paper. 
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Mr.  Ervin  Calhoun  (Philadelphia)  :  (Written  discussion 
communicated.)  Page  454,  Paragraph  (B)  :  I  am  inclined  to 
think  this  practice  is  objectionable  because  it  establishes  a  pre- 
cedent whereby  extraneous  elements  of  expense  would  be 
charged  into  Expense  Store  Room,  thereby  opening  the  way 
to  the  evil  of  overburdening  this  account  with  items  not 
directly  related  to  the  handling  of  material,  besides,  when  pass- 
ing a  transportation  invoice  it  is  no  more  clerical  work  to  clas- 
sify against  a  specific  article  than  to  charge  to  Expense  Store 
Room. 

For  reference  purposes,  especially  when  compiling  selling 
prices  and  other  data,  we  find  that  the  information  as  to  cost 
of  transportation  is  quite  valuable  if  recorded  on  the  stock 
ledger  with  the  purchase  price. 

Page  454,  Paragraph  (C)  :  This  appears  to  be  a  rather  elab- 
orate routine  to  replace  the  comparatively  simple  method  of 
deducting  the  amount  of  the  cash  discount  from  the  invoice 
and  posting  the  ledger  accordingly  with  what  is  really  the  true 
purchase  price  and  fundamentally  is  the  net  cost  of  the  ma- 
terial. 

To  segregate  the  cash  discount  certainly  involves  more  cleri- 
cal labor  in  opening  a  special  account  for  that  purpose,  and  it 
would  seem  wrong  in  principle  to  close  such  an  item  into  a 
handling  account. 

Page  454,  Paragraph  (D)  :  Our  experience  has  been  that 
most  breakage  is  due  to  natural  causes,  and,  therefore,  might 
properly  be  apportioned  to  the  Merchandising  Accounts  to 
which  material  of  the  class  broken  is  ordinarily  charged,  on 
the  basis  of  percentage  of  amounts  of  each  account  to  the  total 
issue  of  that  class  of  material.  In  this  way  one  determines 
the  value  of  the  total  breakage  and  is  enabled  to  adjust  the 
selling  price  to  include  that  factor.  While  some  breakage  is 
due  to  careless  handling  and  might  be  as  properly  charged 
against  handling,  most  breakage  is  due  to  the  fragile  character 
of  the  material  and  the  cost  of  breakage  should  be  borne  by 
the  sales  accounts. 

Page  455,  2 — ^Cost  of  Installation:    The  remainder  of  this 
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paper  impresses  me  as  being  a  very  comprehensive  method  of 
obtaining  costs,  but  I  am  inclined  to  think  the  cost  of  operating 
a  unit  cost  system  would  be  much  higher  than  the  method  men- 
tioned in  the  first  paragraph  of  page  474,  which  produces  an 
average  cost,  and  unit  costs  may  be  compiled  from  time  to  time 
by  checking  a  number  of  installations  under  varying  condi- 
tions. 

The  Chairman  :  If  there  is  no  further  discussion  I  will 
ask  Mr.  Lohmeyer  to  close  the  discussion. 

Mr.  Lohmeyer:  In  my  paper  I  admitted  that  the  first  two 
items  of  Mr.  Calhoun's  discussion  were  open  to  criticism  from 
a  strictly  technical  accounting  viewpoint.  There  is  one  point 
as  to  why  we  handle  it  in  that  way  that  might  be  of  interest. 
Where  you  have  a  great  volume  of  merchandise  business  the 
extensions  necessary  in  figuring  the  cost  under  any  unit  cost 
system,  in  particular  on  small  items  of  material,  is  great 
enough  without  causing  you  more  decimals  in  your  unit  cost 
by  dividing  a  small  freight  bill  up  among  the  150  items  that 
it  may  cover  and  by  dividing  your  2  per  cent,  cash  discount 
among  a  great  many  items.  By  the  method  we  use  we  elimi- 
nate a  great  many  of  the  long  decimals  in  our  unit  cost  of 
materials,  and  that  is  the  fundamental  reason  of  our  using  that 
method. 

As  to  his  closing  paragraph,  I  may  say  that  we  have  not 
found  that  a  unit  cost  system  is  very  much  more  expensive  to 
operate  than  the  former  methods  that  we  used. 

The  Chairman  :  I  think  that  covers  the  subject  very  well. 
I  am  sure  that  we  are  greatly  indebted  to  Mr.  Lohmeyer  for 
his  paper. 

The  next  order  of  business  will  be  the  report  of  the  Com- 
mittee selected  to  present  three  names  to  the  Nominating  Com- 
mittee, one  of  whom  is  to  be  selected  as  Vice-President  of  the 
Accounting  Section  for  the  succeeding  year.  I  would  be  glad 
to  hear  from  the  Chairman  of  the  Committee. 

Mr.  T.  V.  PuRCEivi*  (Chicago)  :  The  Committee  appointed 
to  recommend  the  names  of  three  members  of  this  section  as 
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candidates. for  the  office  of  Vice-President,  reports  the  follow- 
ing names : 

Mr.  Ewald  Haase,  Milwaukee. 
Mr.  G.  W.  Curran,  Philadelphia. 
Mr.  Robert  Grant,  Boston. 
If  these  names  are  approved  by  the  Section,  they  will  be  for- 
warded to  the  general  Nominating  Committee,  and  one  of  the 
three  members  will  be  selected  as  the  nominee  for  the  office  of 
Vice-President.  T.  V.  Purcei^L, 

Jansen  Haines, 
H.  W.  Peck. 

Mr.  Charles  M.  Cohn  :  Mr.  President,  I  move  that  the 
report  of  the  Committee  be  approved. 

(Motion  duly  seconded  and  carried  unanimously.) 

Tpie  Chairman  :  I  wish  to  thank  the  Committee  for  their 
work  and  efforts  in  this  direction. 

The  next  paper  is  "Outline  of  Credit  System  in  Operation 
by  the  Peoples  Gas  Light  &  Coke  Company,  Chicago,  111.,"  by 
Mr.  Robert  Blair.  This  is  the  last  paper  on  the  program,  but 
not  the  least  in  importance,  by  any  means.  It  is  on  a  very 
iqiportant  topic.    We  would  be  glad  to  hear  from  Mr.  Blair. 

OUTLINE  OF  CREDIT  SYSTEM  IN  OPERATION  BY 
THE  PEOPLES  GAS  LIGHT  &  COKE  COMPANY, 

CHICAGO,  ILL. 

Systems  for  handling  the  granting  of  credits  have  in  the  last 
few  years  been  raised  to  a  point  of  efficiency  vastly  superior 
to  the  methods  in  operation  long  ago.  Time  was,  when  no 
co-operation  existed  between  credit  men  in  lines  of  business 
that  were  competitive  and  when,  to  seek  information  from 
sources  of  this  nature  in  an  endeavor  to  ascertain  a  prospec- 
tive customer's  record  for  honesty  and  ability  to  pay  promptly 
was  inviting  the  risk  of  receiving  evasive  information,  or  such 
information  as  to  be  misleading.  Consequently,  the  gambler's 
chance  entered  largely  into  the  making  of  credit  decisions. 

Credit  men  were  not  honest  with  themselves  and,  therefore, 
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made  it  possible  for  the  dishonest  trader  to  obtain  his  line  of 
goods  on  liberal  credit  terms.  Later  both  credit  men  found 
out  that  their  respective  houses  had  been  defrauded  by  the 
same  party,  whereas  if  honesty  of  purpose  had  been  shown 
one  with  the  other,  such  losses  undoubtedly  could  have  been 
prevented.  Thanks  to  the  good  work  of  the  National  Associa- 
tion of  Credit  Men  this  condition  practically  no  longer  exists. 

It  is  possible  and  profitable  to-day,  for  credit  men,  even  in 
competitive  lines  of  business,  to  g^ve  and  receive  reliable  credit 
information  regarding  prospective  or  former  customers. 
Credit  methods  of  gas  companies  in  the  past  have  not  been 
based  on  any  fundamental  or  recognized  rule;  each  seems  to 
have  drifted  along  governed  by  local  conditions,  and  most  of 
them  with  hide-bound  rules  for  cash  deposits  required  from 
new  customers  to  secure  the  pa3mient  of  bills. 

It  is  apparent  from  replies  received  to  inquiries  sent  to  other 
gas  companies  throughout  the  coimtry,  regarding  the  credit 
standing  of  some  customer  recently  moved  to  Chicago,  that 
many  of  the  smaller  companies  still  adhere  to  narrow  credit 
rules,  while  a  number  of  the  larger  and  some  of  the  smaller 
companies  have  adopted  more  liberal  policies,  which  have 
proved  of  mutual  benefit. 

The  exchange  of  credit  information  between  gas  companies 
has  resulted  in  good  to  the  company  and  consumer;  in  this 
manner  a  delinquent  is  frequently  located  for  the  company 
from  whom  inquiry  is  made,  or  if  the  applicant  has  a  good 
credit  record  it  is  only  justice  for  one  company  to  furnish  such 
information  to  another  company,  thereby  establishing  a  credit 
record  for  the  customer,  who  is  a  stranger  in  a  strange  land. 
If  the  record  shows  prompt  payment  for  a  customer  while  he 
was  living  in  Milwaukee,  it  should  be  taken  as  an  index  that 
he  will  be  equally  as  good  pay  in  Chicago. 

In  the  foregoing,  reference  has  been  made  only  to  new  cus- 
tomers who  occupy  flats  and  residences;  in  extending  credit 
to  new  customers  engaged  in  business,  consideration  must  be 
given  to  the  nature  of  business,  location,  reliability,  rating, 
hazard,  bank  reference  and  many  other  things. 
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The  following  is  a  concise  outline  of  the  credit  methods  in 
operation  by  The  Peoples  Gas  Light  &  Coke  Company  at  the 
present  time. 

Several  years  ago  this  company  required  its  customers  to 
furnish  satisfactory  credit  information  before  turning  on  the 
supply  of  gas.  It  even  required  the  customer's  signature  to 
an  application  before  turning  on  the  meter. 

As  the  population  of  the  city  increased,  it  was  found  neces- 
sary to  establish  a  number  of  branch  stores  and  to  improve 
and  increase  the  facilities  for  receiving  applications  for  gas  at 
these  branches  and  by  telephone. 

It  was  found  that  branch  stores  and  telephone  service  soon 
became  very  popular,  for  the  reason  that  service  to  customers 
was  expedited.  A  better  feeling  was  also  created  between  the 
customer  and  the  company.  When  the  customer  learned  that 
he  could  get  reliable  service  by  calling  the  gas  company's  office 
by  telephone,  and  that  a  great  deal  of  inconvenience  could  be 
eliminated  by  so  doing,  he  was  quick  to  take  advantage  of  the 
opportunity. 

In  191 5  this  company  received  45  per  cent,  of  all  applica- 
tions for  gas  by  telephone  and  26  per  cent,  at  branch  stores. 

It  will  readily  be  seen  that  under  these  improved  conditions, 
it  became  necessary  to  improvise  a  credit  system  that  would 
not  impede  quick  service  to  customers.  The  following  routine 
was,  therefore,  placed  in  effect  and  seems  to  have  worked  to 
the  mutual  benefit  of  the  company  and  its  customers. 

All  customers  who  make  applications  for  gas,  either  by  tele- 
phone, at  the  main  office  or  branch  stores,  are  asked  to  answer 
a  regular  set  of  credit  questions,  namely:  Where  did  you 
last  use  gas  in  this  city;  if  never  in  this  city,  where  did  you 
last  use  gas  in  any  other  city  and  the  name  of  the  company 
that  supplied  you?  If  the  customer  is  an  entirely  new  con- 
sumer he  is  asked  to  furnish  the  name  and  address  of  his 
employer,  occupation  and  name  and  address  of  at  least  one 
reference.    See  form  No.  6. 

Gas  is  turned  on  at  the  earliest  possible  moment  and  investi- 
31 
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gation  is  made  with  regard  to  credit  information  at  some  later 
period. 

All  applications  for  gas  before  reaching  the  Credit  Depart- 
ment have  been  executed  and  the  gas  turned  on  pending  the 
credit  investigation.  The  Credit  Department  then  assorts  them 
into  two  classes,  previous  and  new  consumers. 

Those  applications  designated  as  previous  consumers  show 
a  class  of  patrons  who  formerly  used  gas  and  are  moving  from 
one  address  to  another,  ordering  the  gas  off  and  on.  This 
class  of  applications  is  taken  in  hand  by  a  small  night  force 
of  men  who  are  qualified  to  pass  on  credit  business  of  this 
sort.  The  reason  for  doing  this  work  at  night  is  that  records 
are  more  accessible  for  investigation  of  the  accounts,  as  the 
ledgers  are  in  use  continually  during  the  day. 

The  customer's  account  at  the  address  he  is  leaving  is  exam- 
ined and  if  the  payments  shown  thereon  are  reasonably  prompt 
and  the  amount  left  unpaid  not  unreasonably  large  the  final 
bill  for  the  old  location  is  ordered  charged  on  the  first  bill 
rendered  at  the  new  location.  The  application  is  then  ap- 
proved and  sent  to  the  permanent  file. 

Where  investigation  develops  conditions  showing  that  the 
customer  has  been  slow  pay  and  the  amount  left  unpaid  at  the 
time  of  moving  warrants  immediate  attention,  these  applica- 
tions are  given  to  a  collector  at  once  for  collection  of  the 
delinquent  amount. 

New  Consumers. 

Applications  received  from  persons  who  say  they  are  new 
consumers  are  assorted  into  six  classes  and  action  taken 
thereon,  as  follows: 

Class  No.  I. — Applications  which  for  various  reasons  do 
not  show  proper  credit  infonnation.  These  are  received 
largely  from  a  transient  class  of  people  whose  place  of  em- 
ployment is  indefinite,  and  whose  occupation  is  such  that 
credit  investigation  is  necessary.  They  are  also  received  from 
occupants  of  small  places  of  business,  restaurants,  saloons, 
barber  shops,  and  rooming  houses,  all  of  which  are  usually 
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considered  somewhat  of  a  risk.  In  this  class  are  also  included 
a  large  number  of  applicants  who  are  foreigners,  and  tmder- 
stand  but  very  little  English. 

All  of  the  facts  referred  to  above  seem  to  indicate  that  the 
best  way  to  determine  the  standing  of  such  applicants  is  by 
investigation  on  the  applicant's  premises  or  in  the  immediate 
vicinity  and  at  his  place  of  employment. 

First  of  all  it  is  necessary  to  ascertain  if  the  right  name  has 
been  given  and  that  applicants  are  what  they  have  represented 
themselves  to  be,  namely,  new  consumers.  This  investigation 
is  made  by  what  we  call  "final  bill  collectors"  who  in  turn 
become  credit  investigators  when  that  class  of  work  is  given 
them  to  handle  in  conjunction  with  their  final  bill  collections. 
The  object,  of  course,  in  the  street  investigation  is  to  deter- 
mine whether  this  class  of  accounts  can  be  carried  without 
cash  deposits. 

The  information  obtained  by  these  investigations  is  also  of 
value  for  comparison  with  cards  which  are  kept  in  a  file  in 
the  Credit  Department.  These  cards  show  records  of  the  last 
address  at  which  a  customer  used  gas  and  left  an  outstand- 
ing bill.  They  also  show  all  other  delinquent  accounts  for  a 
period  of  ten  years,  whether  gas  was  used  in  the  customer's 
real  or  an  assiuned  name.  Any  other  information  regarding 
non-payment  of  bills,  places  of  employment,  etc.,  is  entered  on 
the  card  and  the  file  is  usually  the  first  reference  used  when  a 
new  consumer  or  so-called  new  consumer  makes  application 
for  gas.    See  form  No.  i. 

Class  No.  2. — ^This  class  consists  of  applications  where  place 
of  employment  given  is  such  that  employers  can  be  written  to 
and  if  favorable  reply  is  received  as  regards  length  and  per- 
manency of  employment  the  application  is  approved  and  sent 
to  the  permanent  file.  Applications  of  this  kind  are  not  sent 
out  of  the  office  tmless  an  unsatisfactory  reply  is  received. 
See  form  letter  No.  i. 

Class  No.' 3, — ^This  class  shows  applicant's  place  of  employ- 
ment with  large  manufacturing  concerns  where  laboring 
classes  are  generally  known  by  check  number  only.    In  such 
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cases  it  would  not  be  advisable  to  write  to  the  employer. 
Therefore,  a  private  reference  is  used  (see  form  letter  No.  2) 
usually  some  neighbor  or  friend  and  if  a  favorable  reply  is 
received  these  applications  are  also  approved  and  sent  to  the 
permanent  file.  If  the  reply  is  not  satisfactory  these  applica- 
tions then  become  part  of  class  No.  i.  This  class  is  not  sent 
out  of  the  office  unless  developments  show  that  such  a  course 
is  necessary. 

Class  No.  4. — In  this  class  of  applications  we  find  the  names 
of  persons  living  in  good  neighborhoods,  owners  of  the  prop- 
erty in  which  they  reside,  professional  men,  men  with  official 
positions  with  business  concerns,  etc.;  in  other  words,  a 
reasonably  high  class  of  people.  This  element,  however,  is 
very  small  compared  to  the  whole  and  their  applications  are 
approved  without  furtlier  credit  investigation. 

Class  No.  5. — Consists  of  applications  where  the  place  of 
employment  is  generally  given  and  also  the  address  of  the  gas 
Company  at  some  location  from  which  the  applicant  has  re- 
cently moved.  The  gas  company  given  as  reference  is  written 
to  and  the  credit  of  the  accotmt  established  through  that 
medium.    See  form  letter  No.  3. 

Class  No.  6. — Composed  altogether  of  business  concerns 
who  have  established  rating  with  Dun  or  Bradstreet.  This 
class  is  disposed  of  according  to  the  rating  shown.  If  the  con- 
sumption of  gas  is  to  be  large  and  if  there  is  any  question 
about  the  rating  as  given  in  Dun's,  a  special  report  is  asked 
for. 

To  enable  us  to  give  prompt  service  in  turning  on  gas 
necessitates  that  applications  be  taken  by  fitters,  turn-on  men, 
solicitors,  and  clerks  at  branch  stores.  These  employees  not 
having  very  much  knowledge  of  the  operation  of  the  Credit 
Department,  frequently  fail  to  obtain  the  proper  credit  infor- 
mation and  most  applications  taken  by  them  go  into  class 
No.  I.  Constant  effort  is  made  to  correct  this  condition,  but 
apparently  it  is  something  that  is  hard  to  overco;ne.  These 
employees  may  be  efficient  in  their  own  line,  but  frequently 
fail  to  obtain  essential  credit  information. 
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Deposits. 

When  accounts  have  been  investigated  and  it  is  found  for 
various  reasons  that  a  deposit  is  deemed  necessary  to  secure 
the  payment  of  bills,  such  accounts  are  placed  in  a  separate 
class.  A  form  letter  is  sent  to  the  customer  to  the  effect  that 
under  our  rules  a  deposit  will  be  required  as  continuing  secur- 
ity for  the  payment  of  gas  bills  (see  form  letter  No.  4)  and 
that  on  a  certain  day,  which  is  usually  forty-eight  hours  from 
the  date  of  the  letter,  our  collector  will  call  to  collect  same; 
upon  failure  to  collect,  the  collector  serves  a  final  notice  which 
expires  in  forty-eight  hours  (see  form  No.  623).  If  the 
terms  of  this  notice  are  not  complied  with  the  supply  of  gas 
is  discontinued  by  the  collector  (see  form  No.  643).  The 
entire  operation  from  the  inception  of  the  application  to  a 
point  where  the  gas  is  discontinued  covers  an  average  period 
of  ten  days.  Experience  and  statistics  show  that  the  losses 
sustained  where  gas  has  to  be  finally  shut  off  is  proportionately 
very  small  compared  with  the  benefits  received  by  the  large 
number  of  customers  who  desire  prompt  service  and  whose 
standing  in  the  community  entitles  them  to  it. 

The  amount  of  deposit  is  generally  based  on  the  amount  of 
consumption  as  shown  by  readings  taken  by  the  credit  inves- 
tigator and  the  minimum  deposit  is  $5.00.  (See  forms  No. 
656  and  No.  106- A.) 

At  this  point  it  might  be  well  to  state  our  whole  endeavor 
is  to  take  as  few  deposits  as  possible  and  they  are  called  for 
only  where  investigation  develops  a  condition  that  indicates 
unless  the  deposit  is  secured  we  would  sustain  a  loss. 

It  would  be  as  futile  to  demand  that  customers  pay  a  deposit 
of  too  large  an  amount  as  it  would  to  ask  for  one  of  insuffi- 
cient amount,  for  in  this  state  gas  companies  pay  interest  on 
customers'  deposits.  Several  years  ago  the  proprietor  of  a 
saloon  made  application  for  gas;  under  the  system  then  in 
operation  he  was  required  to  make  a  deposit  of  $50.00  which 
was  too  much  to  secure  payment  of  bills  averaging  $12.00  a 
month.  He  paid  the  deposit  without  protest  and  said  he  would 
like  to  make  an  additional  deposit  of  $5,000.00    The  applica- 
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tion  clerk  informed  him  that  we  could  not  take  deposit  in  that 
amount  and  he  asked  to  see  the  manager.  The  manager, 
assuming  that  the  man  had  been  partaking  of  some  of  his 
own  stock  of  goods  before  coming  down  town,  did  not  waste 
much  time  with  him,  but  politely  said  that  the  gas  company 
was  not  doing  a  banking  business.  You  may  imagine  the 
manager's  surprise  when  that  saloonkeeper  said  he  was  in  dead 
earnest  and  that  he  would  sign  a  check  on  the  spot.  He  would 
rather  have  a  gas  company  certificate  of  deposit  than  a  Gov- 
ernment bond.    Moral :    Beware  of  overtaking  deposits^ 

The  Peoples  Gas  Light  &  Coke  Company  also  accepts  guar- 
antees in  lieu  of  cash  deposits  from  patrons  of  the  company 
who  have  established  accounts  in  good  standing  and  who  are 
willing  to  act  as  guarantors.  Signatures  to  guarantees  are 
obtained  both  by  collectors  and  by  use  of  form  letters  (see 
form  letter  No.  5).  It  should  be  borne  in  mind  that  the  guar- 
antee class  is  a  very  small  percentage  of  the  whole,  but  the 
one  that  needs  the  most  care  and  attention. 

The  present  system  for  handling  consumers'  applications  as 
outlined  has  been  in  operation  for  several  years  with  marked 
success. 

Years  ago  when  the  taking  of  deposits  was  left  to  the  appli- 
cation clerks  there  was  an  arbitrary  rule  that  the  deposit  must 
be  paid  before  gas  would  be  turned  on.  This  worked  an 
injustice  to  the  customer  and  to  the  company.  Under  the 
present  system  there  is  no  snap  judgment  and  a  reasonable 
time  is  given  to  comply  with  the  request  for  deposit,  and  also 
an  opportunity  given  to  customers  to  present  their  side  of  the 
case  or  give  reason  why  the  deposit  should  not  be  exacted. 

From  the  foregoing  it  might  be  inferred  that  the  writer 
considered  the  system  as  outlined,  perfection,  but  unfortu- 
nately it  is  only  effective,  for  when  we  consider  the  element 
of  people  who  set  themselves  out  to  beat  any  established 
credit  system,  they  having  systems  of  their  own  which  they 
pit  against  ours,  it  will  be  readily  seen  that  no  matter  what 
the  system  may  be,  it  is  bound  to  have  its  weak  points.  How- 
ever, it  has  been  clearly  demonstrated  that  the  system  has  a 
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decided  moral  effect  on  this  class  of  people  and  is  instrumental 
in  digging  them  out  of  their  holes  and  making  them  less  bold 
m  using  crooked  methods  in  their  business  transactions  with 
the  gas  company. 

Excerpt  from  the  Peopi.es  Gas  Light  &  Coke  Company 
Credit  Department  Report  for  1915. 

Applications  examined  311*324 

Deposits  demanded   8,181 

Demands  canceled 1,672 

Total  number  of  deposits  made 6,509 

Credit  inquiry  letters  sent  out 27,243 

Replies  received   23,546 

Meters  cut  off  on  account  of  non-payment  of  deposit  2,621 

Accounts  guaranteed  3»43i 

It  will  be  observed  from  these  figures  that  deposits  were 
demanded  in  only  8,181  cases  out  of  a  total  of  311,324  appli- 
cations for  gas. 

One  thousand  six  hundred  and  seventy-two  demands  were 
canceled,  leaving  6,509. 

The  number  of  new  customers  who  made  application  was 
62,116,  or  20  per  cent,  of  all  applications  received.  Of  this 
number  6,509  were  required  to  pay  deposits.  This  number  is  . 
equal  to  loyi  per  cent,  of  all  new  consimiers  who  made  appli- 
cation during  the  year.  The  number  of  deposits  taken  was 
2}i  per  cent,  of  all  applications  received. 

NAME       Maynard,  M 
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COLLECTORS'  RETURNS 

GAS  DEPOSITS           Collector. 
Ledger  No. Date 


NAME 


AMOUNT 


FORM  NO.  106-A. 


DEPOSIT  NOTICE    Addres. 


M 


As  you  have  (ailed  to  comply  with  the  terms  o(  our  letter  of 
requesting  a  deposit  of  $ to  cover 


the  amount  of  your  gas  bills  at  the  above-named  address,  you  are  hereby 

notified  that  unless  said  deposit  is  made  on  or  before 

the  supply  of  gas  to  your  premises  will  be  discontinued. 


Very  respectfully, 


PEOPLES  6A8  BUILDING 


Chicago,. 


THE  PEOPLES  6AS  LIBHT  &  COKE  GO. 

Ccedit  Department 


FORM  NO.  623. 
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applied  to  this  Company  for  a  supply  of  gas.  This  application  was 
accepted  and  the  gas  turned  on  pending  an  investigation  by  our  Credit 
Department. 

Your  name  was  given  as  reference  by  the  applicant  to  aid  us  in 
determining  whether  or  not  we  shall  ask  for  a  deposit.  We,  therefore, 
request  you  to  kindly  fill  out  the  answers  to  the  questions  asked  in  the 
form  below  and  return  it  by  mail  in  the  enclosed  stamped  envelope. 

We  assure  you  that  this  information  will  be  held  strictly  confiden- 
tial and  that  your  courtesy  will  be  appreciated.  Thanking  you  in  ad- 
vance, we  are 

Yours  very  truly, 

THE  PEOPLES  GAS  LIGHT  &  COKE  CO. 

By 

How  long  have  you  known  the  applicant? 

Are  you  connected  with  applicant 

by  relationship  or  otherwise? 

If  you  know  any  reason  why  we  ^ 

should  not  extend  applicant  credit, 

please  give  facts  below  : 


Date Signature 

(FORM  LBTTBR  NO.  1.) 


applied  to  this  Company  for  a  supply  of  gas.  This  application  was 
accepted  and  the  gas  turned  on  pending  an  investigation  by  our  Credit 
Department. 

Your  name  was  given  as  reference  by  the  applicant  to  aid  us  in 
determining  whether  or  not  we  shall  ask  for  a  deposit.  We,  therefore, 
request  you  to  kindly  fill  out  the  answers  to  the  questions  asked  in  the 
form  below  and  return  it  by  mail  in  the  enclosed  stamped  envelope. 

We  assure  you  that  this  information  will  be  held  strictly  confiden- 
tial and  that  your  courtesy  will  be  appreciated.  Thanking  you  in  ad- 
vance, we  are 

Yours  very  truly, 

THE  PEOPLES  GAS  LIGHT  &  COKE  CO. 


By 

Is  this  applicant  in  your  employ? 

How  long  employed? 

In  what  position? 

Is  this  position  reasonably  permanent? 
Remarks 


Date Signature 

(FORM  LBTTBR  HO.  2.) 
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Mr late  of 

has  applied  for  a 

supply  of  gas  at  the  premises 

this  city,  and  same  has  been  turned  on  pending  a  credit  investigation. 

Will  you  kindly  retnrn  this  inquiry  with  the  information  requested, 
and  oblige. 

Date  turned  on 

Date  cut-off 

Average  bill 

Record  of  payment  

Security  if  any  

Are  all  bills  paid 

Yours  very  truly, 

THE  PEOPLES  GAS  LIGHT  &  COKE  CO. 


By 


Order  No. 
IM 


(FORM  LBTTBR  NO.  3.) 


Under  our  rules  it  will  be  necessary  for  you  to  make  a  deposit 
of  to  cover  the  amount  of  your  bills.    Our  representative  will 

call  on  to  collect  this  amount. 

The  deposit  will  be  refunded  with  interest  when  the  supply  of  gas 
is  discontinued. 

Yours  very  truly, 

THE  PEOPLES  GAS  LIGHT  &  COKE  CO. 

By 
(FORM  LRTTBR  NO.  4.) 
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recently  applied  for  gas  at  and  informs  us  that 

jou  will  guarantee  account,  thus  relieving  of  the 

necessity  of  making  a  deposit  to  secure  the  same. 

If  you  wish  to  do  this,  kindly  sign  the  following  guarantee  and 
return  to  us. 

Yours  very  truly, 

THE  PEOPLES  GAS  LIGHT  &  COKE  CO. 

By 

GUARANTEE 

In  consideration  of  The  Peoples  Gas  Light  &  Coke  Co.,  accepting 
the  above  account  without  the  customary  deposit,  I  hereby  guarantee 
payment  of  all  bills  for  gas  used  on  the  premises  specified  on  this  appli- 
cation No ,   until  I  notify  the  said  Company  to  discontinue  the 

supply  of  same. 


Name 


Address 

(FORM  LBTTBR  NO.  5.) 

Mr.  Chari^es  M.  Cohn  :  I  would  like  to  ask  Mr.  Blair  two 
questions :  One,  why  is  it  that  the  Peoples  Gas  Light  &  Coke 
Company  have  the  minimum  deposit  of  $5.00?  Secondly,  what 
system  it  follows  for  the  return  of  deposits  made  by  customers 
after  they  have  reasonably  established  credit  through  their 
dealings  with  the  company? 

Mr.  Blair  (Chicago)  :  I  do  not  know  how  the  amount 
happened  to  be  established,  but  it  has  always  been  $5.00.  I 
notice  in  getting  replies  from  different  gas  companies  through- 
out the  country  that  some  of  them  have  $2.50  or  $3.00,  and 
some  of  them  have  $10.00.  It  is  generally  understood  when  a 
deposit  is  made,  if  there  is  reasonably  prompt  payment  for  a 
year  the  deposit  is  paid  back  with  accrued  interest.  Where 
they  move,  of  course,  it  is  paid  back  immediately  upon  request  ; 
we  even  go  to  the  extent  of  trying  to  locate  them,  if  they  do 
32 


500 

not  call  for  the  money;  that  is  by  sending  out  a  form  letter 
telling  them  to  come  in  and  get  their  money. 

Mr.  H.  B.  Reinach  (New  York):  In  answer  to  Mr. 
Cohn's  question,  the  Consolidated  Gas  Company,  of  New  York, 
goes  periodically  over  their  ledgers  and  every  customer  that 
has  had  an  account  with  the  Company  for  3  years  and  has  paid 
his  bills  promptly,  is  notified  that  the  deposit  will  be  returned 
to  him.  Our  Company  takes  as  low  as  $3.00  deposit  for  small 
apartments.  We  also  require  deposits  on  prepayment  meters 
in  houses  where  the  meters  have  been  broken  open  and  the 
money  stolen. 

Mr.  Purcei*l  :  In  answer  to  Mr.  Cohn's  question  as  to  how 
the  $5.00  was  made  the  basis  of  deposit,  we  found  that  in 
Chicago  about  one  month  was  required  after  a  bill  became 
delinquent  to  carry  out  our  routine  of  collectors'  calls  and 
the  serving  of  final  notices.  The  delinquent  customer  usually 
owes  us  for  about  two  months'  bills  before  his  supply  can  be 
shut  off.  It,  therefore,  requires  at  least  $5.00  to  secure  us 
against  possible  loss. 

Mr.  Bi^air:    Yes,  that  is  right. 

Mr.  F.  H.  Patterson  :  In  regard  to  the  matter  of  turn- 
ing on  the  gas,  pending  investigation,  trouble  in  Rochester  was 
experienced  at  the  application  counter  through  the  congestion 
of  people  kept  there  throughout  the  day  while  their  credit 
standing  was  being  looked  up.  We  recently  adopted  the  plan 
of  having  them  sign  the  application  and  getting  them  away 
from  the  front  of  the  application  counter  as  quickly  as  pos- 
sible in  order  to  prevent  that  congestion.  The  company  al- 
ways has  the  whip  hand  in  a  case  like  that,  because  they 
cannot  get  a  supply  for  more  than  possibly  a  night,  and  in 
our  case  they  do  not  get  the  gas  turned  on  at  all  until  it  is 
investigated,  because  the  credit  department  has  access  to  it 
before  the  order  goes  out  to  be  completed.  We  also  follow  the 
plan  of  receiving  as  few  deposits  as  possible  and  we  go  over 
the  books  once  every  year  and  find  out  whether  any  deposit 
accounts  can  be  closed  by  refund. 
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Mr.  PuRCEtL :  That  was  exactly  our  experience  in  Chicago. 
When  it  was  our  custom  to  look  up  the  credit  of  a  customer 
before  his  application  was  passed  on  we  frequently  found 
that  our  counters  were  congested  and  the  applicants  were 
standing  eight  or  ten  deep.  With  this  condition  in  mind  I 
think  that  the  most  striking  statement  in  Mr.  Blair's  article  is 
found  in  the  last  few  lines : 

"The  number  of  new  customers  who  made  application  was 
62,116,  or  20  per  cent,  of  all  applications  received.  Of  this 
number  6,509  were  required  to  pay  deposits.  This  number  is 
equal  to  loyi  per  cent,  of  all  new  consumers  who  made  appli- 
cation during  the  year.  The  number  of  deposits  taken  was 
2}i  per  cent,  of  all  iipplications  received." 

Our  records  showed  that  nearly  98  per  cent,  of  all  our  ap- 
plicants are  entitled  to  immediate  service  without  making  a 
deposit,  so  we  asked  ourselves,  why  keep  100  people  waiting 
while  we  looked  up  their  credit  in  order  to  protect  ourselves 
against  2  per  cent. 

Mr.  p.  L.  King  (San  Antonio,  Tex.) :  I  would  like  to  ask 
Mr.  Blair  if  they  have  any  trouble  about  guarantors.  Do  you 
ever  sue  a  guarantor  for  an  account  that  he  has  guaranteed, 
and  what  success  do  you  have  in  getting  payment  when  you 
sue? 

Mr.  Bi«air:  ,As  I  said  in  the  paper,  the  guarantee  class  are 
a  peculiar  class  to  handle.  They  are  very  willing  to  guarantee, 
but  when  the  other  fellow  defaults  and  the  shoe  is  on  the  other 
foot,  it  is  different.  If  the  amount  involved  is  very  large,  we 
would  not  hesitate  to  file  suit,  but  it  is  unusual  for  a  few 
dollars.  We  have  a  case  on  now  where  a  very  wealthy  man 
guaranteed  a  bill,  but  the  lady  for  whom  he  guaranteed  the 
bill  has  defaulted  and  now  he  is  side-stepping  the  issue.  With 
the  guarantee  class,  as  a  rule  if  they  have  to  pay,  it  leaves  a 
bad  taste  in  the  guarantor's  mouth. 

Mr.  F.  M.  James  (Aurora,  111.)  :  I  think  one  point  that 
Mr.  Blair  made  in  his  paper,  concerning  the  interchange  of 
credit  information  between  gas  companies  could  be  used  to 
great  advantage,  and  if  it  is  in  order  I  would  suggest  that  this 
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Section  through  the  Institute  Directors  take  up  the  matter  of 
formulating  some  plan  for  perfecting  that  ready  interchange 
of  credit  information,  thus  insuring  the  Institute's  co-opera- 
tion. 

Mr.  Cohn  :  I  would  like  to  ask  what  is  the  plan  of  sending 
a  check  or  money  in  returning  a  deposit  to  the  customer  when 
his  credit  is  established  ? 

Mr.  Rein  AC  h  :  In  answer  to  Mr.  Cohn's  question,  we  do 
not  require  the  customer  to  call  at  the  office  to  get  his  money 
back,  we  give  him  the  option  of  either  calling  at  the  office  or 
we  will  mail  him  a  money  order  for  the  amount  of  his  deposit 
or  we  will  send  a  representative  to  his  residence  to  refund 
the  amount. 

Mr.  Blair:  I  would  like  to  ask  a  question.  Do  you  issue 
a  certificate  of  deposit  to  the  customer  ? 

Mr.  Reinach:    Yes. 

Mr.  Blair:  Are  you  supposed  to  get  it  back  before  you 
pay  the  money? 

Mr.  Reinach  :  Yes.  We  ask  for  the  deposit  receipt,  but 
if  he  has  lost  the  deposit  receipt  we  make  out  a  refund  voucher. 

Mr.  Blair  :  Or  an  affidavit  ?  Do  you  take  an  affidavit  cov- 
ering the  return? 

Mr.  Reinach  :  Not  an  affidavit.  The  amounts  generally 
are  too  small  to  take  an  affidavit. 

Mr.  Blair  :  It  seems  to  me  that  you  would  pay  back  de- 
posits.   Without  a  certificate  you  would  have  trouble. 

Mr.  Reinach  :  We  have  very  little  trouble  in  that  respect. 
As  a  gejieral  rule,  however,  we  get  the  depositor's  receipt. 
When  he  claims  he  has  lost  his  deposit  receipt  and  can  give 
us  evidence  that  he  is  the  right  party,  we  refund  without  affi- 
davit. We  used  to  take  affidavits,  years  ago,  but  we  have 
found  that  in  5  years  we  had  about  three  deposits  to  refund 
twice. 

Mr.  William  F.  Doolittle  (Chicago) :  I  should  like  to 
ask  Mr.  Blair  what  becomes  of  money  deposited  by  customers 
who  move  from  the  city  and  leave  an  unpaid  final  bill  which 
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equals,  exceeds  or  is  less  than  the  amount  of  deposit?  How 
are  these  accounts  handled  in  the  Bookkeeping  Department? 
What  percentage  of  your  total  number  of  customers  are  de- 
linquent each  month?  Do  you  find  that  as  a  rule  the  delin- 
quents are  habitually  delinquent  or  are  the  majority  new  ones? 
Do  you  think  that  since  The  Peoples  Gas  Light  &  Coke  Com- 
pany has  adopted  the  policy  of  allowing  each  customer  one 
discotmt  within  a  calendar  year,  delinquent  bills  and  expen- 
sive calls  of  collectors  have  been  decreased?  Do  you  allow 
discounts  on  final  bills  ? 

Mr.  Blair:  I  have  already  answered  the  first  question. 
We  make  every  effort  we  can  to  pay  the  money  back  and  the 
times  that  we  are  not  successful  in  locating  the  party  and  the 
bill  exceeds  the  deposit  we  give  a  credit  for  the  amount;  if 
the  deposit  exceeds  the  amount  of  the  bill,  we  carry  a  credit 
balance,  expecting  that  the  party  will  come  in  some  day  and 
get  it. 

In  handling  the  accounts  in  the  Bookkeeping  Department, 
that  is  practically  answered  by  what  I  have  already  said.  The 
account  is  carried  either  with  a  credit  or  debit  balance. 

The  percentage  of  delinquents  we  find  runs  from  8  to  13 
per  cent.,  according  to  the  territory.  It  would  average  pos- 
sibly between  10  and  11  throughout  the  entire  city. 

The  question  about  habitual  delinquents.  They  are  con- 
stantly  changing,  but  a  great  many  are  habitual. 

The  allowing  of  discounts.  It  seems  to  me  that  any  lax 
system  has  a  natural  tendency  to  create  delinquents. 

As  to  allowing  discounts  on  final  bills,  we  do,  where  it  is 
necessary  to  induce  settlement. 

The  Chairman  :  We  have  two  written  discussions  on  this 
paper,  one  by  Mr.  Doolittle  and  one  by  Mr.  Roberts. 

Mr.  William  F.  Doolittle  (Chicago) :  (Written  discus- 
sion communicated.)  Mr.  Blair's  paper  conveys  to  us  very 
perspicuously  and  concisely,  the  necessity  for  courtesy  and  co- 
operation between  credit  men  in  all  lines  of  business  through- 
out  the  country  and  more  especially  in  our  own  line — the  gas 
business. 


504 

The  credit  system  in  operation  by  The  Peoples  Gas  Light 
&  Coke  Company,  Chicago,  is  in  my  opinion,  a  good  and  effi- 
cient one.  Good,  because  it  is  not  too  complex;  efficient,  be- 
cause  it  produces  results.  I  have  been  in  the  employ  of  that 
company  for  20  years  and  have  had  opportunities  to  observe 
its  progressive  policies  in  this  particular  and  have  seen  a  grad- 
ual annual  decrease  in  the  number  and  amount  of  outstand- 
ing bills,  notwithstanding  the  large  increase  in  number  of 
customers. 

Any  credit  system,  whether  in  use  by  a  large  or  small  com- 
pany must  be  simple  in  its  detail  to  be  effective.  Complicated 
routines  entangle  accounts  in  red  tape  and  entail  loss  of  tiixie 
and  money.  If  an  account  is  past  due,  there  is  but  one  logical 
thing  to  do;  that  is  to  make  the  collection  and  make  it  as 
quickly  as  possible. 

Gas  companies,  as  a  rule,  extend  credit  for  one  month  to 
nearly  all  of  their  customers.  Bills  should  be  rendered  and 
accounts  made  payable  as  soon  as  possible  after  meters  are 
read.  Prepayment  meters  are,  of  course,  the  exception  to 
this  rule. 

In  large  cities  where  the  population  is  cosmopolitan  and 
migratory,  I  believe  it  would  be  advisable  to  increase  the  force 
of  collectors  in  those  districts  where  transients  usually  locate, 
so  that  collections  may  be  forced  immediately,  or,  before  the 
"fly-by-night"  has  an  opportunity  to  increase  an  indebtedness 
that  he  may  have  no  intention  of  paying.  I  do  not  mean  by  this 
that  the  total  force  of  collectors  should  be  increased,  but,  that 
a  sufficient  number  could  be  transferred  from  the  higher  class 
districts  for  a  short  time — say  one  or  two  days  to  make  calls 
on  all  delinquents  in  districts  where  the  risk  is  greater,  the 
day  after,  or  the  second  day  after  bills  are  due.  That  would 
be  concentrating  the  greatest  effort  where  it  is  needed  the 
most  and  would  probably  reduce  this  class  of  losses  to  some 
extent. 

It  may  be  contended  that  deposits  are  required  to  cover 
payment  of  bills  in  such  cases  as  those  to  which  I  have  just 
referred.    This  is  quite  true,  but  if  the  collector  does  not  call 
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until  the  loth  or  12th  day  after  the  bill  is  due,  the  consump- 
tion of  gas  up  to  that  time  may  exceed  the  amount  of  deposit. 
During  the  winter  months,  if  the  weather  is  cold,  customers 
frequently  use  gas  for  heating  purposes,  thereby  increasing 
their  bills  to  such  large  amounts  that  deposits  do  not  nearly 
cover  one  month's  consumption. 

Accounts  should  be  carefully  watched  in  the  winter  season 
and  frequent  meter  readings  taken  where  necessary. 

In  the  paper  that  has  just  been  read,  we  ark  informed  that  in 
the  year  1915,  45  per  cent,  of  all  applications  for  gas  received 
by  The  Peoples  Gas  Light  &  Coke  Company,  were  received  by 
telephone  and  26  per  cent,  at  branch  stores.  These  figures  in 
themselves  are  a  convincing  argument  that  simple  and  expe- 
ditious credit  methods  are  essential  if  our  credit  departments 
are  to  keep  up  with  the  pace  set  by  other  departments  in  giving 
service  to  customers.    Credit  is  service. 

As  I  am  connected  with  the  Application  Department,  I  shall 
endeavor  to  confine  my  discussion  to  the  relations  between  that 
department  and  the  Credit  Department,  and  it  will  be  my 
purpose  to  show  how  the  Application  Department  may  be  of 
assistance  to  the  Credit  Department,  in  frustrating  the  efforts 
of  a  tyro,  or  an  old  offender,  tcTbeat  the  gas  company. 

I  trust  you  will  not  consider  it  a  digression  from  the  sub- 
ject, if  I  describe  for  you  briefly  a  part  of  the  filing  system 
in  the  Application  Department,  for  this  is  what  enables  us  to 
be  of  aid  to  our  brother  employees  in  the  Credit  Department. 

We  have  a  card  record  of  every  service  pipe  or  curb  service 
pipe  in  the  city  and  an  individual  card  record  of  every  meter 
set,  whether  in  use  or  not  in  use.  Service  record  cards  are 
used  in  conjunction  with  meter  record  cards  but  as  the  service 
records  have  little  if  anything  to  do  with  credits,  further  refer- 
•ence  to  them  here  would  be  superfluous. 

Meter  record  cards  are  kept  in  steel  drawers  in  a  steel  cabi- 
net. References  to  file  and  entries  on  cards  are  made  by 
women  employees.  There  are  eight  file  clerks  responsible  for 
these  records,  each  having  charge  of  about  7S,ooo  cards. 

When  a  meter  is  set  or  gas  turned  on  where  a  meter  has 
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already  been  set,  a  card  is  printed  by  the  addressograph  ma- 
chines, the  machines  which  are  used  to  print  customers  names 
and  addresses  on  gas  bills  each  month.  In  addition  to  the  name 
and  address,  the  ledger  number  and  folio  is  also  printed. 
Meter  numbers  or  sizes  are  not  printed  on  the  card  for  the 
reason  that  when  the  type  is  set  up  it  is  used  first  for  the  card 
record,  then  permanently  for  all  monthly  bills  rendered  and  it 
is  not  considered  necessary  to  show  the  meter  number  or  size 
on  the  bills.  Therefore,  the  meter  number  and  size  and  the 
date  set  or  turned  on  are  entered  in  long  hand  by  clerks  in  the 
Application  Department. 

Each  application  for  gas  with  its  accompanying  work  ticket 
is  sent  to  the  Application  Department,  where  both  are  time 
stamped,  then  given  a  serial  number  and  sent  to  the  meter  rec- 
ord file.  When  they  reach  this  file  reference  is  made  to  the 
cards  referred  to  heretofore,  for  the  purpose  of  ascertaining  if 
a  meter  has  been  set.  If  the  meter  has  been  set,  the  applica- 
tion and  work  ticket  are  rubber  stamped  with  the  words  "Turn 
on".  If  no  meter  has  been  set  the  rubber  stamp  "Set"  is  used 
and  the  work  ticket  sent  to  the  district  shop  or  to  the  turn-on 
department  for  execution,  as  the  case  may  be. 

Now,  here  is  where  we  assist  the  Credit  Department. 

If  a  meter  is  shut  off  for  non-payment  of  bills,  non-payment 
of  deposit,  refusal  to  sign  application,  or,  for  any  reason 
deemed  sufficient  to  warrant  such  action  by  the  Credit  Depart- 
ment, an  entry  is  made  on  the  meter  record  card  the  morning 
following  the  date  of  shut-off.  The  card  entry  is  made  with  a 
rubber  stamp  which  shows  the  letters  C.  O.  C.  D.  followed  by 
the  date.  These  letters  are  the  code  for  Cut-Off  by  Credit  De- 
partment. When  an  application  is  received  from  a  bona  fide 
new  customer,  or  from  the  same  customer  whose  meter  has 
been  shut  off  and  who  uses  a  fictitious  name  or  from  some  rela- 
tive or  any  unscrupulous  person  who  endeavors  to  beat  the 
company  out  of  the  amount  due  or  evade  the  payment  of  a  de- 
posit by  making  application  for  the  customer  who  still  resides 
on  the  same  premises,  the  application  cannot  pass  the  meter 
record  file.    Those  letters  C.  O.  C.  D.  stand  out  on  the  card  as 
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clearly  as  a  mantle  light  does  in  comparison  with  a  flat-flame 
burner. 

What  is  the  result? 

The  application  whether  signed  by  an  honest  or  dishonest 
person  is  apprehended  and  sent  to  the  Credit  Department  for 
investigation  before  the  meter  is  turned  on.  If  investigation 
warrants  that  the  meter  be  turned  on  the  application  is  re- 
turned marked  "O.  K.  Credit  Department."  If  not  O.  K.  the 
application  is  so  marked  and  it  is  held  in  a  pending  flie  and  all 
inquiries  with  regard  to  completing  the  order  are  referred  to 
the  Credit  Department. 

Thus  you  see  that  this  system  although  simple  in  its  opera- 
tion, is  a  safeguard  against  loss  to  the  company.  The  meter 
record  files  are  the  outposts  and  the  trenches,  for  the  Credit 
Department  and  we  keep  them  well  protected  at  all  times. 

Before  passing  on  to  Credit  extended  when  appliances  are 
sold,  it  seems  timely  to  inform  you  that  red  locks  are  used 
when  a  meter  is  shut  off  by  the  Credit  Department  and  black 
locks  when  the  meter  is  cut  off  by  the  regular  shut-off  man; 
red  locks  are  not  replaced  with  black  locks  until  ten  days  have 
expired.  This  gives  the  customer  an  opportunity  to  pay  the 
bill  and  have  the  meter  turned  on  by  the  Credit  Department. 
Under  these  circumstances  the  account  remains  open  on  the 
ledger,  but  when  the  black  lock  is  placed  on  the  meter  the  ac- 
count is  closed  and  a  final  bill  rendered. 

No  employees  (Credit  Department  excepted)  are  permitted 
to  turn  on  a  red-locked  meter  without  first  calling  the  main 
office  for  instructions.  This  prevents  the  customer  from  pur- 
posely giving  the  wrong  floor  when  making  application  and 
asking  the  man  to  turn  on  the  meter  for  the  correct  floor  when 
he  arrives  on  the  premises.  .The  man  doesn't  dare  to,  that  red 
lock  forbids  him. 

Fuel  and  Illuminating  appliance  leases,  viz:  Orders  for 
gas  ranges,  water  heaters,  arc  lamps,  etc.,  which  aggregate 
more  than  $50.00  are  referred  to  the  Credit  Department  for 
investigation*  As  these  leases  are  all  sent  to  the  Application 
Department  before  the  appliance  is  delivered,  there  is  small 


5o8 

chance  for  the  purchaser  of  an  appliance  to  receive  more 
credit  than  conditions  warrant.  It  is  sometimes  considered  ad- 
visable to  demand  an  increased  first  payment. 

Mr.  F.  Morgan  Roberts  (Chicago) :  In  the  preceding 
papers,  rules  and  systems  have  been  given  precedence;  both 
Mr.  Blair  and  Mr.  Doolittle  have  touched  only  lightly  on  the 
personal  equation.  Credit  systems  have  been  improved,  but  we 
are  still  dealing  with  the  same  old  human  race  with  their  frail- 
ities,  foibles  and  other  failings.  Unpaid  bills  are  a  result  of 
three  general  conditions,  penury,  indifference  and  dishonesty. 
Often,  two  or  all  three  of  these  characteristics  are  embodied  in 
the  make-up  of  your  debtor.  "The  poor  ye  have  always  with 
ye,"  the  Good  Book  says  and  well  we  know  it.  They  deserve 
all  the  consideration  that  can  be  given  them,  only  care  should 
be  taken  to  keep  them  within  the  proper  bounds  for  there  is  a 
tendency  to  take  advantage  of  leniency.  Our  arrangement  in 
handling  consumers'  accounts  is  such  that  bills  do  not  reach  the 
collectors  for  attention  until  after  the  expiration  of  the  dis- 
count date.  This  is  some  time  after  the  meter  has  been  read, 
usually  over  20  days.  Under  our  system  of  handling  cred- 
its and  collections,  the  customer  can  make  a  personal  appeal  to 
the  superintendent  of  the  department  or  his  assistants,  when 
such  customer  believes  his  case  is  not  being  properly  handled 
by  the  credit  investigator  or  collector.  It  is  taken  for  granted 
those  who  are  making  a  fight  against  poverty  intend  to  pay 
their  bills,  but  for  the  time  being  at  least  they  are  in  straight- 
ened circumstances  and  want  further  indulgence.  If  their  ac- 
counts and  their  appeals  have  any  merit,  further  time  is  usually 
given  them.  However,  this  is  a  dangerous  ground  for  you 
can  build  up  most  unprofitable  business  in  this  line  besides 
making  ineffectual  your  collector's  efforts  if  it  is  not  carefully 
handled. 

A  patron  who  is  able  to  pay  but  who  is  indifferent  as  to 
w  hen  he  does  so,  and  who  thinks  this  ability  to  pay  is  sufficient 
to  shield  him  from  a  collector's  attention  is  one  of  your  worst 
trouble-makers.  Naturally  it  is  not  necessary  to  annoy  a  good 
customer  by  the  unwelcome  attentions  of  the  collector,  but  this 
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class  which  is  delinquent  each  month  and  often  run  two 
or  three  before  they  settle  should  be  impressed  with  the 
importance  of  prompt  payment  for  it  is  the  essence  of  all  credit. 
It  is  a  fact  that  some  of  these  people  think  that  prompt  pay- 
ment is  not  of  consequence.  This  wrong  impression  should  be 
corrected  whenever  it  is  found  to  exist,  for  there  is  still  prev- 
alent an  idea  that  a  large  corporation  can  wait  for  its  money. 
We  find  this  to  be  so  in  discussing  cases  with  many  of  our 
customers.  We  also  learn  that  all  their  other  debts  are  paid 
such  as  the  butcher  bill,  grocery  bill  and  rent  bill,  but  the  gas 
bill  has  been  overlooked  intentionally. 

Now,  if  we  allow  oUr  debtors  to  think  it  is  immaterial  as  to 
when  they  pay  their  bills  and  that  prompt  payment  is  not  de- 
sirable, it  will  have  the  most  demoralizing  effect  in  our  future 
business.  When  these  people  take  their  cases  up  at  the  office 
and  express  their  exceptions  to  the  collector's  efforts  to  col- 
lect unpaid  bills,  they  should  be  given  to  understand  as  cour- 
teously as  possible  the  unnecessary  annoyance  they  are  creat- 
ing for  themselves  also  the  loss  they  are  sustaining  in  forfeit- 
ing their  discounts  monthly,  and  in  addition  the  expense  they 
are  making  for  the  company  that  we  would  be  glad  to  elimi- 
nate. 

Your  dishonest  customer  who  deliberately  sets  himself  out  to 
beat  you,  is  fortunately  only  a  small  percentage  of  the  whole, 
and  as  a  general  rule  he  succeed*  in  getting  you,  for  that  is  his 
business,  and  in  this  class  there  is  a  type  who  will  pay  only  un- 
til the  opportunity  affords  and  then  take  advantage ;  their  num- 
ber is  our  regret.  It  was  for  these  that  our  Credit  System  was 
devised. 

You  can  make  all  the  rules  and  regulations  you  wish  to  re- 
garding your  credit  business  but  these  know  the  game  of  dup- 
licity and  evasion  better  than  you  do,  and  will  circumvent  you 
when  the  proper  time  comes.  The  cases  developed  by  this  clas.s 
we  are  all  familiar  with;  they  stand  out  so  glaringly  in  their 
effrontery  and  brazenness. 

Our  business  is  peculiar  in  this  respect  that  we  are  not  in  a 
position  to  immediately  curtail  our  service  should  we  see  fit  to 


do  so.  The  gas  is  on  tap  and  can  be  used  ad  libitum.  We 
are  often  not  in  a  position  to  even  refuse  further  service 
when  we  think  a  delinquent  patron  has  created  a  greater  in- 
debtedness than  we  deem  consistent  with  good  business  prac- 
tice, as  we  cannot  cut  off  gas  if  the  meter  is  not  accessible  and 
we  are  refused  access  to  the  premises.  Eventually  our  only 
recourse  is  process  of  law,  a  replevin  suit  to  recover  our  meter. 

Cosmopolitan  as  our  city  is,  there  are  hardly  any  definite 
lines  to  mark  the  good  and  bad  territories.  A  street  like  Hal- 
sted  Street  "is  an  instance  covering  as  it  does  a  number  of  miles 
and  strewn  with  every  class  of  humanity.  Some  sections  show 
distinctive  races  with  all  their  traits  arid  peculiarities;  others 
a  blending  of  the  whole ;  and,  again,  there  are  blocks  that  boast 
of  aristocracy.  Under  our  system  of  collecting,  our  disposi- 
tion of  collectors  in  their  respective  divisions  is  so  elastic  that 
any  number  could  be  thrown  in  any  given  territory  any  time 
we  should  so  desire.  For  collection  of  our  regular  bills,  the 
city  is  divided  into  twenty-one  districts,  each  having  a  special 
discount  date  and  the  arrangement  for  collection  of  final  bills 
is  quite  similar. 

Paradoxical  as  it  would  seem,  the  people  who  live  in  the 
cheaper  sections  of  the  city  and  are  of  small  means  give  us  the 
least  trouble.  They  usually  pay  promptly  for  it  is  a  matter  of 
thrift  with  them  and  they  become  delinquent  only  through 
stress  of  circumstances.  UnJess  such  customers  become  cal- 
loused by  their  misfortune,  payment  is  eventually  made  and 
not  studiously  evaded;  but  if  you  permit  a  large  indebtedness 
you  are  to  an  extent  placing  a  premium  on  a  poor  man's  dis- 
honesty, for  the  temptation  will  be  greater  for  him  to  evade  the 
bill,  if  it  is  of  goodly  size  than  if  it  were  a  small  one. 

Mr.  Doolittle's  suggestion  that  we  take  frequent  readings  of 
the  meters  of  a  certain  class  of  customers  who  may  use  gas  for 
heating  is  not  practical.  This  is  a  development  we  are  not 
aware  of  until  it  is  too  late.  Unfortunately  for  us  most  of 
these  cases  are  where  the  meters  are  not  accessible  without  go- 
ing into  the  occupant's  premises,  namely,  the  basement,  if  it 
is  a  residence,  or  the  bathroom,  if  a  flat  and  in  such  cases  you- 
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are  going  up  against  a  man's  fortress  if  he  is  not  willing  to  ad- 
mit you. 

We  do  have  a  system  pf  reading  meters  weekly,  but  this 
generally  applies  to  business  accounts  where  the  bills  run  large, 
and  we  know  from  the  results  of  our  credit  investigations  that 
the  account  is  liable  to  be  a  poor  one.  This  arrangement  is 
most  advantageous  not  only  to  ourselves  but  to  the  customer, 
for  it  keeps  bills  down  to  the  minimum,  and  prevents  a  large  in- 
debtedness should  the  gas  be  cut  off  for  non-payment.  Be- 
sides, it  gives  us  the  opportunity  to  assist  the  customer  to  the 
extent  of  cutting  down  the  required  deposit  just  to  one-fourth 
of  what  it  would  be  on  a  monthly  basis. 

Guarantees  have  been  mentioned  in  lieu  of  deposits,  but  I 
say,  beware  of  guarantees.  You  will  find  they  are  most  readily 
tendered,  but  difficult  to  collect.  Even  if  you  are  suc- 
cessful in  forcing  collection  from  the  guarantor  you  have  made 
in  him  a  disgruntled  customer.  I  have  never  yet  seen  a  guar- 
anteed bill  paid  with  good  grace,  and,  therefore,  make  it  a 
point  whenever  they  are  taken  to  carefully  explain  to  the  pros- 
pective guarantor  his  obligations,  and  to  impress  upon  him  that 
he  is  assuming  a  risk  that  we  do  not  care  to  handle.  Our 
guarantees  generally  cover  the  small  household  accounts,  but 
W^  are  skeptical  about  them  when  they  are  tendered  to  cover 
a  business  proposition  where  the  bills  run  large. 

Mr.  Lohmeyer;  I  want  to  ask  Mr.  Blair  one  question,  as 
to  whether  he  runs  into  any  legal  difficulty  in  cutting  off  a  cus- 
tomer after  once  turning  on  the  service  just  because  his  credit 
information  is  not  what  he  feels  it  should  be? 

Mr.  Blair:  No.  Our  applications  read  "that  at  a  stated 
time  certain  sums  of  money  can  be  called  for  to  secure  the  pay- 
ment of  bills  if  necessary."  We  rarely  have  any  trouble  about 
cutting  off  after  it  is  turned  on. 

Mr.  PuRCELf :  You  stated  that  45  per  cent,  of  your  appli- 
cations were  received  by  'phone ;  suppose  some  of  them  develop 
bad  credit  after  being  turned  on? 

Mr.  Blair:  We  serve  the  customers  notice  as  outlined  in 
that  paper  and  the  supply  of  gas  is  discontinued  if  necessary. 
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We  make  the  investigation  and  determine  the  status  of  the  ac- 
count and  act  accordingly. 

The  Chairman  :  We  are  greatly  indebted  to  Mr.  Blair  for 
an  excellent  paper  that  I  think  will  prove  of  great  value,  it  is 
on  a  live  topic  that  we  all  have  to  deal  with  and  it  is  trouble- 
some, too. 

Mr.  James  suggested  that  the  Credit  Departments  of  the 
companies  should  co-operate — ^that  is  the  idea,  was  it  not? 
Do  you  care  to  put  that  in  the  form  of  a  resolution,  or  was 
that  more  for  the  record? 

Mr.  James:  It  was  my  idea  to  have  the  directors  or  who- 
ever have  the  control  of  this  Section  take  the  matter  up.  It 
was  my  thought,  if  the  Institute  could  co-operate  with  the 
credit  man  to  that  extent  and  formulate  some  plan  for  the 
ready  interchange  of  credit  information,  concerning  customers 
who  move  from  one  city  to  another. 

The  Chairman  :  I  think  that  will  cover  it  very  well,  and 
the  incoming  administration  can  take  the  matter  up.  I  think 
your  suggestion  is  a  very  important  one.  I  do  not  see  any  rea- 
son why  gas  companies  should  not  co-operate  and  co-operate 
thoroughly  in  this  matter  of  credits. 

Mr.  Reinach:  The  Consolidated  Gas  Company,  of  New 
York,  has  used  these  reference  slips  to  great  advantage;  they 
have  been  sent  to  different  companies  in  the  country  and  they 
have  returned  them  to  us.  These  reference  slips  are  gummed 
so  that  when  they  are  returned  they  can  be  pasted  on  the  back 
of  the  application  as  a  record.  We  should  be  very  pleased  to 
send  samples  to  those  who  wish  to  have  them. 

Mr.  R.  L.  Dezendorf  (New  York.):  I  am  indirectly  in- 
t  rested  in  this  paper  because  sometimes  the  cutting  ofl£  of  a 
very  bad  delinquent  is  referred  to  the  department  that  I  repre- 
sent. I  want  to  ask  if  the  Peoples  Gas  Light  &  Coke  Com- 
pany have  the  assistance  of  the  local  authorities  on  their  co-op- 
eration to  any  extent,  or  whether  the  cutting  off  of  a  bad  con- 
sumer is  a  matter  of  strategy  ? 
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Mr.  Blair:  If  payment  is  not  made  by  a  certain  date  the 
gas  is  shut  off.  In  the  majority  of  cases  we  shut  them  off  with- 
out any  trouble;  if  they  try  to  keep  us  out  we  have  to  use  a 
little  strategy,  we  usually  get  a  man  and  deck  him  out  in  a 
Gas  Inspector's  uniform  and  send  him  to  execute  the  cut-off. 

The  Chairman  :    Does  that  answer  the  question  ? 

Mr.  Dezendor^:    Yes. 

Mr.  Reinach:    I  move  that  we  adjourn. 

On  motion  duly  made  and  seconded,  the  meeting  adjourned. 
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CHEMICAL  SECTION. 

First  SeMion,  TkurtdAy  A.  M.,  October,  1916. 

Mr.  R.  B.  Harper,  Vice-President,  presiding. 
Mr.  Louis  J.  Becker  (Chicago),  Secretary. 

The  Chairman  :  The  Chemical  Section  will  please  come 
to  order.  Mr.  J.  W.  Shaeffer's  paper,  "The  Equivalent  of  the 
Observed  Heat  Value  of  the  Light  Oil  Scrubbed  from  Coke 
Oveti  Gases,"  is  the  first  on  the  program. 

THE  EQUIVALENT  OF  THE  OBSERVED  HEAT 

VALUE  OF  THE  LIGHT  OIL  SCRUBBED 

FROM  COKE  OVEN  GASES. 

In  preparing  this  paper,  inquiries  were  sent  to  thirty  by- 
product coke  plants  throughout  the  country  which  manufac- 
ture nearly  one-half  of  the  total  by-product  coke  oven  gas  in 
the  United  States.  These  thirty  plants  include  the  various 
types  of  ovens  and  many  different  kinds  of  coal,  so  that  this 
information  is  thought  to  be  representative  of  the  coking 
practice  at  the  present  time  in  this  country. 

The  Heat  Equivalent. 

The  results  of  the  inquiry  have  shown  that  the  loss  in  B.  t.  u. 
of  the  gas  as  shown  by  calorimeter  tests  due  to  scrubbing  out 
the  light  oil  is  only  slightly  greater  than  the  heat  value  of  the 
light  oil  removed.  For  these  calculations  the  heating  value  of 
light  oil  was  determined  by  calorimeter  tests  and  found  to  be 
17,400  B.  t.  u.  per  pound  of  liquid  light  oil.  To  this  was  added 
the  latent  heat  of  vaporization  of  benzol,  167  B.  t.  u.  per 
pound,  as  calculated  from  Smithsonian  Physical  Table  No. 
234.  The  heating  value  of  the  light  oil  plus  the  latent  heat  of 
vaporization  gives  17,567  B.  t.  u.  for  the  gross  heating  value 
per  pound  of  light  oil  vapor.  This  value  is  considerably  lower 
than  the  corresponding  value  for  pure  benzol,  which  is  18,793. 
This  is  accounted  for  by  the  presence  of  carbon  disulphide 
and  other  impurities,  which  have  a  comparatively  low  heat 
value.    The  latent  heat  is  added  in  order  to  make  the  calcula- 
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tions  comparable  with  calorimeter  tests  in  which  the  light  oil 
enters  the  calorimeter  in  the  form  of  a  vapor. 

In  determining  the  actual  loss  in  heating  value  due  to 
scrubbing  out  the  light  oil,  calorimeter  te§ts  were  made  in  the 
usual  way  on  the  gas  before  and  after  the  scrubbers.  The 
difference  in  B.  t.  u.  divided  by  the  B.  t.  u.  of  the  gas  before 
the  scrubbers  gives  the  percentage  of  actual  loss.  The  calor- 
imeter tests  are  understood  to  be  the  gross  B.  t.  u.  values. 

The  B.  t.  u.  per  cubic  foot  of  the  gas  after  the  scrubbers 
was  calculated  as  follows: 

g— 121,827^ 

Where    a  =  The  B.  t.  u.  per  cubic  foot  of  the  gas  before 

scrubbing. 
b  =  The  gallons  of  light  oil  removed  per  cubic 
foot  of  gas. 
35  =  The  cubic  feet  of  vapor  per  gallon  of  light  oil. 

The  constant  121,827  is  the  product  of  17,567,  the  B.  t.  u. 
per  pound  of  light  oil ;  7.3,  the  pounds  per  gallon  of  light  oil, 
and  0.95,  a  correction  factor  correcting  for  the  amount  of 
absorbing  oil  in  the  light  oil.  The  amount  of  absorbing  oil 
is  assumed  to  be  5  per  cent.  This  figure  varies  considerably 
under  various  operating  conditions,  one  plant  reporting  as 
high  as  10  per  cent.,  while  others  have  only  4. 

The  average  of  all  calculatibns  shows  a  theoretical  loss  of 
4.45  per  cent,  while  the  actual  loss  as  determined  by  calorim- 
eter tests  at  these  same  plants  is  4.62  per  cent. 

For  a  plant  where  the  light  oil  is  removed  with  a  fair  degree 
of  completeness,  these  figures  will  be  considerably  higher, 
about  5.8  per  cent.  The  above  averages  are  low  on  account 
of  their  including  plants  which  were  scrubbing  with  a  com- 
paratively low  efficiency. 

Theory  vs.  Practice. 

These  figures  have  shown  that  the  actual  and  theoretical 
losses  agree  within  the  limits  of  probable  error  in  calculation 
33 
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and  determination.  In  contradiction  to  these  facts  is  the  be- 
lief of  many  gas  engineers  that  the  actual  loss  due  to  scrub- 
bing out  the  light  oil  is  much  greater  than  the  calculated  loss. 

This  belief  is  based  on  observations  rather  than  on  tests  or 
calculations.  The  observed  loss  due  to  scrubbing  the  light  oil 
out  of  the  gas  is  likely  to  be  considerably  greater  than  the 
actual  loss.  This  high  observed  loss  is  due  principally  to  two 
causes.  First:  In  practice  only  the  net  heating  value  of  the 
light  oil  vapor  is  utilized,  the  moisture  which  is  formed  escap- 
ing in  the  form  of  a  vapor  in  practically  every  instance  where 
gas  is  used.  Second :  The  opinion  by  observation  is  likely  to 
be  formed  as  soon  as  the  light  oil  recovery  plant  is  put  in 
operation  and  before  the  readjustment  of  the  air  supply  to  the 
burners  has  been  made. 

In  the  accompanying  table  an  analysis  of  by-product  coke 
oven  fuel  gas  is  given,  showing  the  amount  of  air  required  for 
combustion,  the  amount  of  heat  liberated  and  other  data.  It 
will  be  noticed  that  benzene  occupies  only  i.i  per  cent,  by 
volume  of  the  original  gas,  but  that  it  furnishes  7.4  per  cent, 
of  the  total  heat  which  is  liberated  when  the  gas  is  burned; 
also  that  this  i.i  per  cent,  of  benzene  requires  8  per  cent,  of 
the  total  air  which  is  required  for  combustion.  It  follows 
from  this  that  if  the  light  oil  be  removed  from  the  gas  by 
scrubbing,  then  until  the  air  supply  to  the  burners  has  been 
readjusted,  the  heating  will  be  affected  in  two  ways :  (a)  the 
loss  of  nearly  7.4  per  cent,  in  calorific  value,  and  (b)  burning 
with  an  excess  of  nearly  8  per  cent,  of  air.  This  lowers  the 
flame  temperature  and  gives  the  appearance  of  a  gas  of  a 
much  lower  heating  value. 

One  interesting  fact,  which  may  be  confirmed  by  a  few 
simple  calculations,  is  that  the  percentage  decrease  in  flame 
temperature  due  to  removing  the  light  oil  is  less  than  the  per- 
centage decrease  in  its  calorific  power,  provided  the  air  supply 
to  the  burners  is  properly  adjusted.  This  is  true  because  the 
flame  temperature  of  light  oil  vapor  is  somewhat  less  than  the 
proportional  average  of  the  other  constituents  in  the  gas. 
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This  tafcle  shows  the  analysis  of  coke  oven  gas  before  and 
after  scrubbing.  Some  coke  oven  plants  are  producing  an 
unseparated  gas  much  richer  than  the  one  shown  while  others 
produce  a  gas  of  considerably  poorer  quality.  The  analysis 
does  not  represent  an  average  of  any  number  of  plants.  It  is 
selected  only  as  an  example.  The  table  is  based  on  the  volu- 
metric relation  which  exists  between  the  gas,  the  air  which  is 
required  for  its  combustion  and  the  products  which  are  formed 
during  combustion.  The  figures  refer  to  i  cubic  foot  of  the 
gas  under  standard  conditions. 

Conclusions. 

1.  The  actual  loss  in  the  gross  calorific  value  of  the  gas  due 
to  the  removal  of  light  oil  is  about  5.8  per  cent,  at  plants  when 
the  removal  takes  place  with  a  fair  degree  of  completeness. 

2.  The  theoretical  loss  is  practically  the  same  as  the  actual 
loss.    This  is  an  average  determination. 

3.  Some  plants  show  a  greater  actual  loss  than  the  theoret- 
ical loss  and  some  vice  versa;  all  agree  within  the  limits  of 
probable  error  in  determination. 

4.  The  observed  loss  due  to  the  removal  of  the  light  oil  is 
considerably  greater  than  the  actual  loss.  This  is  accounted 
for  by  the  difference  between  the  gross  and  net  heating  values 
and  an  improper  adjustment  of  the  air  supply  to  the  burners. 

5.  The  observed  loss  has  led  many  gas  engineers  to  believe 
that  the  actual  loss  is  greater  than  it  really  is. 

6.  The  true  value  of  light  oil  in  a  gas  lies  in  its  effective- 
ness per  unit  volume.  One  and  one-tenth  per  cent,  of  light 
oil  by  volume  furnishing  7.4  per  cent,  of  the  total  heat,  which 
is  formed  when  the  gas  is  burned. 

Mr.  C.  J.  Ramsburg  (Pittsburgh)  :  I  am  surprised  that 
Mr.  Shaeffer  is  not  here,  as  I  know  he  expected  to  attend  and 
take  up  the  discussion  of  this  paper. 

It  seems  to  me  this  paper  has  covered  the  ground  extremely 
well  and  practically  exhausted  the  subject.  There  is  no  doubt 
but  that  the  gas  industry  is  entering  an  era  that  will  make 
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conditions  entirely  different  from  those  of  the  past.  It  is 
going  to  be  a  matter  of  humiliation  to  the  gas  industry  of  the 
next  5  or  6  years  to  recall  the  fact  that  most  of  the  gas  sent 
out  in  this  country  was  sent  out  containing  a  composite  hydro- 
carbon vapor  and  that  this  gas  was  saturated  with  this  hydro- 
carbon vapor  when  it  left  the  plant  and  deposited  the  hydro- 
carbon in  the  street  mains  throughout  the  system. 

With  the  introduction  of  the  B.  t.  u.  standard,  it  seems  to 
me  that  the  gas  business  will  find' it  necessary  to  conserve  the 
lighting  business  and  necessary  to  conserve  their  profits,  to 
send  out  a  gas  which  is  saturated  with  hydrocarbon  vapors 
only  to  that  point  at  which  there  is  going  to  be  no  condensa- 
tion in  the  street  mains.  It  may  be  that  all  hydrocarbon  vapors 
will  be  removed  from  the  gas,  and  in  fact  this  will  probably 
be  so  in  both  coal  and  water  gas. 

This  paper  comes  in  then  in  a  very  formal  way  as  showing 
the  very  small  loss  in  B.  t.  u.  value  by  removing  the  benzol 
constituents  from  the  gas  entirely. 

Mr.  E.  C.  Jones  (San  Francisco)  :  Our  first  experience 
with  high-pressure  distribution  of  gas  brought  us  to  the  same 
conclusion  as  that  of  the  author  of  this  paper.  In  compressing 
gas  we  squeeze  out  the  more  unstable  hydrocarbons,  including 
the  benzene.  Away  back  in  the  early  days  of  high-pressure 
gas  distribution  we  began  to  realize  the  benefits  of  stability  in 
gas.  On  the  high  pressure  systems  covering  gas  free  from 
condensable  hydrocarbons  there  were  no  naphthalene  troubles 
nor  other  complaints  frequent  in  low-pressure  systems,  and  the 
gas  man's, life  was  comparatively  happy. 

In  1906  I  conceived  the  idea  of  subjecting  the  oil  gas  made 
on  the  Pacific  Coast  to  compression  from  atmosphere  to  300 
pounds  to  the  square  inch  for  the  purpose  of  obtaining  data  to 
be  included  in  a  paper  on  the  Effects  of  Compression  on  Illu- 
minating Gas  for  the  first  meeting  (1906)  of  the  American 
Gas  Institute. 

I  found  that  the  actual  heating  value  of  the  gas  suffered 
very  little  by  compression,  while  the  candle-power  suffered 
considerably.     It,  of  course,  seems  unreasonable  to  squeeze 
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out  from  the  gas  hydrocarbons  having  a  theoretical  heating 
value  of  from  2,000  to  4,000  B.  t.  u.  per  cubic  foot,  without  re- 
ducing the  heating  value  of  the  gas;  but  I  find  that  these 
hydrocarbons  cannot  be  consumed  efficiently  in  gas  appliances 
nor  can  their  calorific  value  be  realized  in  a  Junkers  calorim- 
eter, which  may  be  considered  as  merely  an  efficient  appliance 
for  heating  water. 

We  must  also  consider  the  much  greater  amount  of  air 
necessary  for  the  combustioh  of  hydrocarbons  and  the  waste 
of  heat  necessary  to  raise  the  attending  nitrogen  to  the  flame 
temperature  of  the  gas.  The  washing  of  unstable  hydrocar- 
bons from  gas  seems  like  taking  something  away  from  it,  but 
the  gas  men  of  the  future  will  realize  that  it  is  adding  to  the 
value  of  the  gas  commercially. 

Capt.  W.  E.  McKay:  We  are  indebted  to  Mr.  Shaeffer 
for  the  preparation  of  this  paper,  which  he  undertook  some- 
what late  in  the  year,  in  consequence  of  a  defection  of  part 
of  the  program  that  had  been  arranged  for. 

We  are  interested  particularly  in  the  way  he  has  presented 
the  matter  and  he  has  from  one  point  of  view  thoroughly 
covered  it,  but  there  is  also  another  point  of  view  in  relation 
to  this  whole  subject. 

Our  company  operates  as  one  of  its  plants  a  by-product 
plant  of  which  the  surplus  gas  is  sold  at  approximately  29 
cents  per  1,000  cubic  feet,  so  that  any  reduction  of  this  surplus 
rich  gas  is  closely  scrutinized.  For  many  years  we  have  been 
considering  the  installation  of  a  plant  for  the  removal  of  the 
light  oils  from  the  lean  gas  and  had  always  been  strongly  in- 
fluenced in  our  decision  by  the  reduction  that  might  be  ex- 
pected in  the  amount  of  surplus  gas  after  we  had  taken  the 
light  oils  out  of  the  lean  gas  fraction,  such  reduction  conse- 
quent upon  the  reduction  in  the  heating  effect,  not  alone  the 
heating  value.  Mr.  Shaeffer  deals  with  the  heating  value. 
The  heating  effect  is  reduced  very  much  more  than  the  heat- 
ing value. 

Our  examinations  agree  almost  exactly  with  the  figures 
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stated  by  Mr.  ShaefFer,  so  far  as  the  theoretical  value  of  the 
benzol  vapors  is  concerned.  On  page  516  Mr.  Shaeffer  says: 
"In  contradiction  to  these  facts  is  the  belief  of  many  gas  engi- 
neers that  the  actual  loss  due  to  scrubbing  out  the  light  oil  is 
much  greater  than  the  calculated  loss.  This  belief  is  based 
on  observations  rather  than  on  tests."  We  are  unfortunately 
in  the  position  of  knowing  by  observation  that  the  loss  of  sur- 
plus rich  gas  is  very  much  greater  than  would  correspond  to 
the  reduction  in  the  heat  value  of  the  fuel  gas  by  the  removal 
of  light  oils. 

In  his  conclusion  Mr.  Shaeffer  states  that  this  is  accounted 
for  by  the  difference  between  the  gross  and  net  heating  values. 
He  is  now  speaking,  however,  on  the  heating  value  of  the  gas, 
but  that  will  not  explain  the  reduction  of  the  heating  effect. 

In  one  plant,  not  our  own,  the  B.  t.  u.  loss  in  the  gas  agreed 
very  closely  with  this  as  stated  in  Mr.  Shaeffer's  paper,  but 
the  reduction  in  the  surplus  gas  available  per  ton  of  coal 
amounted  to  48,000  B.  t.  u.  per  gallon  of  light  oil,  which  is  so 
very  far  in  excess  of  the  theory,  something  over  three  times 
the  theoretical  loss  to  be  expected,  that  we  must  look  in  some 
other  direction  for  a  full  explanation  of  such  a  reduction,  and 
our  own  experience  is  quite  in  accord  with  this  extraordinary 
and  unexpected  result.  We  have  tested  our  reduction  of  sur- 
plus rich  gas  per  ton  of  coal  by  measurements  of  surplus  rich 
gas  prior  to  putting  the  light  oil  plant  into  use,  and  then  with 
the  light  oil  plant  in  use;  that  is  to  say,  making  the  adjustment 
from  not  using  the  light  oil  plant  to  using  the  light  oil  plant. 
Then  we  have  tested  it  repeatedly  the  other  way,  with  the  light 
oil  plant  in  operation  and  then  discontinuing  the  operation  and 
observing  the  recoverable  surplus  rich  gas  per  ton  of  coal, 
and  in  each  instance  the  loss  in  heating  effect  has  been  very 
much  in  excess  of  anything  that  might  have  been  anticipated 
from  the  theory  or  from  the  observed  reduction  in  the  heating 
value  of  the  gas  itself. 

Mr.  C.  J.  Ramsburg:  From  Capt.  McKay's  remarks  in 
regard  to  the  difference  between  the  theoretical  and  the  actual 
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loss,  I  think  that  you  are  apt  to  get  a  misconception  of  the 
absolute  conditions  except  in  perhaps  his  plant  and  his  type 
of  plant. 

At  the  Laclede  Gas  Plant  and  a  great  many  of  the  by-prod- 
uct plants,  where  they  are  now  taking  out  the  benzol  from  the 
lean  gas,  the  gas  is  all  actually  measured  and  calorimeter  read- 
ings made  daily,  and  the  amount  of  B.  t.  u.  necessary  to  coke 
a  pound  of  coal  is  at  hand,  giving,  for  instance,  at  the  Laclede 
plant  the  number  of  B.  t.  u.  necessary  to  coke  a  pound  of 
coal  before  and  after  the  benzol  was  removed  from  the  gas — 
because  I  am  quite  afraid  that  this  effect  does  not  take  place 
in  by-products. 

* 

Mr.  L.  J.  WiLLiEN,  Jr.  (Boston)  :  I  would  like  to  ask 
whether  the  coke  oven  from  which  this  information  was  ob- 
tained stripped  only  the  lean  gas,  that  is,  the  gas  used  for  heat- 
ing furnaces,  or  whether  it  has  taken  into  account  the  rich 
gas.  In  that  case,  I  imagine  that  the  loss  would  be  somewhat 
greater. 

I  made  some  tests  on  stripping  mixed  coal  and  water  gas 
containing  a  large  percentage  of  water  gas  and  obtained  a  drop 
in  the  heating  value  of  about  yyi  per  cent. 

Mr.  a.  C.  Wii.k^  (Milwaukee)  :  I  think  they  scrub  the 
entire  gas ;  all  the  gas  made  there  now  is  scrubbed. 

The  Chairman  :  The  paper  is  bringing  out  a  good  discus- 
sion.   Is  there  anybody  else  that  would  add  anything? 

Mr.  Ramsburg:  May  I  ask  Capt.  McKay  if  he  has  any 
explanation  of  the  phenomenon.  What  becomes  of  the  heat? 
Is  it  due  to  the  character  of  the  flame?  Does  it  go  out  in  the 
process  of  combustion  ? 

Capt.  McKay  :  All  these  questions  which  Mr.  Ramsburg  has 
asked  are  pertinent.  We  do  believe  that  it  concerns  itself  with 
the  character  of  the  flame,  as  Mr.  Ramsburg  has  implied, 
without  saying  so  distinctly.  Our  own  plant  is  one  of  the 
oldest  and  possibly  one  of  the  least  efficient  by-product  coke 
plants  in  the  country,  but  the  question  of  the  actual  loss  is 


523 

still  pertinent,  and  in  seeking  a  reason  for  this  great  discrep- 
ancy between  what  we  would  expect  and  what  we  actually 
know,  we  observed  to  give  the  best  possible  operations  we 
have  finally  fallen  back  upon  the  explanation,  however  un- 
satisfactory and  incomplete  it  may  be,  that  it  is  chiefly  due  to 
the  character  of  the  flame. 

Mr.  Ramsburg  :  What  I  wanted  to  bring  out  was  the  fact 
that  this  was  a  particular  case  and  not  a  general  situation,  and 
that  while  it  was  interesting  and  should  be  followed  up  and 
carried  through  to  conclusion,  that  it  should  not  leave  the  im- 
pression that  for  instance  after  removing  the  benzols  from 
water  gas  or  coal  gas  that  the  efficiency  of  the  gas  stove  was 
going  to  fall  off  in  the  same  manner,  or  that  anything  of  that 
kind  would  happen. 

Capt.  McKay:  On  the  contrary,  it  ought  to  be  the  other 
way. 

Mr.  Ramsburg  :  It  ought  to  be  the  other  way  and  I  wanted 
to  correct  that  possible  impression. 

Capt.  McKay  :  In  entire  combustion  you  would  have  dif- 
ferent conditions — different  conditions  that  would  keep  your 
flame  under  control;  with  a  heating  temperature  surrounding 
it  you  would  have  an  entirely  different  condition. 

No,  I  very  much  regret  the  imputation  or  any  deduction 
from  my  statement  that  it  would  seem  to  show  that  the  re- 
moval of  those  bodies  from  the  gas  being  tested  for  general 
use  would  be  other  than  to  its  improvement. 

A$R.  A.  B.  Way  (Everett,  Mass.) :  I  move  that  we  ex- 
press our  appreciation  to  Mr.  Shaeffer  for  this  paper  which 
has  been  so  interesting,  and  that  a  vote  of  thanks  be  extended 
to  him. 

(Motion  seconded  and  unanimously  carried.) 

The  Chairman  :  The  next  paper  is  the  Removal  of  Sul- 
phur from  Spent  Oxide,  by  Mr.  Edward  J.  Murphy.  I  be- 
lieve Mr.  Murphy  is  not  here,  so  I  will  ask  the  Secretary  to 
read  the  paper. 
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THE  REMOVAL  OF  SULPHUR  FROM  SPENT  OXIDE. 

In  the  utilization  of  by-products  obtained  from  the  manu- 
facture of  gas,  practically  all  of  them  have  come  into  some 
use  except  spent  purification  oxide.  This  material  is  consid- 
ered in  general  to  be  a  waste  product  and  having  done  the 
required  work,  is  thrown  on  the  refuse  heap  especially  that 
used  in  carbureted  water  gas  purification.  While  the  costs 
involved  in  gas  purification  are  not  the  largest  in  gas  manufac- 
ture, it  nevertheless  occurred  to  the  writer,  that  if  the  free  sul- 
phur in  spent  oxide  could  be  removed  economically  it  could  be 
used  again  for  purification  purposes,  instead  of  being  thrown 
away. 

It  has  been  shown  by  Pelouze^  that  distillates  from  coal  tar 
dissolve  considerable  amounts  of  sulphur  at  a  temperature 
approaching  their  boiling  points,  while  at  ordinary  tempera- 
tures only  a  small  percentage  is  dissolved.  The  absorption  of 
sulphur  occurs  notably  with  the  heavy  oil  distillates  (200^- 
300°  C).  Recently  a  patent  was  obtained  in  France  for  the 
extraction  of  sulphur  and  nitrogen  from  spent  oxide.^  In  this 
process  the  patentees  use  coal-tar  distillate  heated  to  100°  C, 
the  minimum  boiling  point  of  the  oil  used  being  somewhat 
higher. 

As  water  gas  tar  was  all  that  was  available  to  the  writer  it 
became  necessary  to  determine  whether  distillates  of  this  type 
had  the  same  property  of  dissolving  sulphur.  Accordingly  a 
large  sample  of  water-gas  tar  was  distilled  up  to  225^  C.  and 
then  redistilled  and  cut  at  the  following  temperatures  above 

150°  c. 

Specific  n-avity 
Temperature  ^.  at  20°  C. 

150-160  0.86^ 

160-170  0.8743 

170-180  0.8843 

180-190  0.9023 

190-200  0.9145 

Each  of  these  fractions  was  then  treated  with  an  excess  of 

»  Pelouze  M.  E.,  Comptes  Rendus^  vol.  68,  pp.  1179-80;  vol.  69,  pp.  56-57. 
^Journal  of  Gas  Lighting,  vol.  125,  p.  29. 
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pure  sulphur  and  slowly  cooled  to  20°  C.  The  sulphur  crys- 
tallizing out,  was  filtered  off  and  that  remaining  in  solution 
was  determined. 

TaBLB  SHOWHJG  Soi.UBILITy  OP  SUI^PHUR  AT  20®  C. 

Grams  sulphur 
in  100  cc. 
Distillate  °C.  distillate  at  xP  C. 

150-160  2.60 

160-170  2.69 

170-180  2.80 

180-190  2.94 

190-200  3.33 

150-200  2.74 

These  results  are  almost  identical  with  those  of  Pelouze,  who 
used  coal-tar  distillates. 

Extractions  were  then  made  on  some  of  the  coarsely  ground 
spent  oxide  using  a  Gk)och  crucible  in  a  Ford-Wiley-Soxhlet 
extractor,  and  a  paper  cartridge  to  hold  the  oxide.  In  order 
to  obtain  results  that  were  comparable  each  sample  was  ex- 
tracted for  45  minutes  with  the  distillate.  The  crucible  was 
then  withdrawn  and  the  oxide  washed  twice  with  toluene, 
three  times  with  ether,  dried  at  105^  C.  and  weighed.  The 
results  are  tabulated  herewith. 

Percent,  extracted,  Per  cent,  sulphur  in 
Distillate  °C.  sulphur  and  tar      extracted  sample 

150-160     53.35   '  7.40 

160-170     54.93  6.98 

170-180     55.97  6.30 

180-190    56.32  5.92 

190-200*    56.39  6.II 

The  original  oxide  contained  52.15  per  cent,  total  sulphur. 
Only  the  result  of  one  extraction  with  each  distillate  is  shown, 
as  the  above  sample  is  a  fair  average  of  all  that  were  treated. 
For  the  purpose  of  showing  the  performance  of  an  extracted 
oxide,  with  respect  to  its  fouling  properties,  large  samples  of 
oxide  and  correspondingly  large  amounts  of  the  entire  dis- 
tillate (iso°-200°  C.)  were  used.  The  oxide  was  first  air 
dried  but  not  ground  and  the  extraction  was  made  in  the  ap- 
paratus shown  in  Fig.  i.    This  is  a  simple  tin  percolator  con- 

*  As  the  temperature  approaches  30o°C.,  HsS  is  very  noticeable,  due  probably  to 
decomposition  of  the  sulphur. 
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FIG.  1. 
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taining  a  fine  wire  mesh  sieve  and  a  piece  of  muslin,  which 
is  necessary  to  prevent  the  iron  oxide  from  running  through 
with  the  oil.  The  oil  and  oxide  were  mixed  together  and  heated 
to  ioo°  C.  and  this  temperature  held  for  five  minutes.  The 
oil  was  allowed  to  flow  out  through  a  cock  at  the  bottom  of 
the  percolator  and  cooled.  After  cooling,  the  extracted  sul- 
phur which  crystallized  out  very  readily  was  then  filtered.  The 
oil  was  used  again  for  a  second  extraction  on  the  same  oxide. 
Each  oxide  was  extracted  twice  and  finally  freed  from  oil  by 
passing  slightly  warmed  air  over  it.  In  the  results  shown  be- 
low extractions  were  made  with  water-gas  tar  distillate  (150°- 
200°  C.)  and  the  fouling  tests  were  done  according  to  the 
Kunberger  method. 

Sample  i  3  r^  4  5  6 

Oxide,  grams   100       100       200       500       500       500 

Distillate,  cc 300       300       500    1,500    1,500    1,500 

Sulphur    remaining    after    ex- 
traction per  cent 6.46      6.48      7. 1 1      6.90      7.54      6.26 

HsS  Absorption 

Change  i  12.54  IS-OO  2243  16.41  18.09  i3-5i 

Change  2  12.79  1305  20.00  15.12  15.02  13.10 

Change  3  14.83  12.01  11. 18  1144  14.02  14.65 

Change  4  8.71  10.40  6.27  9.20  11.76  1 1.21 

Change  5  7.86  8.21  4.11  7.41  8.12  7.72 

Change  6  8.89  646  4.25  5.05  3.04  6.21 

Change  7  5.45  4.09  3.61  5.12  2.02  2.86 

Change  8  2.11  148  0.42  3.12  0.77  i.oi 

Change  9  1.87  0.63  0.61  3.00  1.12  0.59 

Change  10  0.92  0.72  0.33  2.46  0.91  1.19 

Total    75.97    72.05    73.21     78.33    74.87    72.05 

By  the  results  shown  above  it  can  be  seen  that  the  avidity 
for  hydrogen  sulphide  of  an  oxide  after  being  treated  com- 
pares favorably  with  any  good  oxide.  It  might  be  stated  here 
that  all  the  samples  treated  were  precipitated  oxides.  It  is 
also  to  be  noted  that  the  percentage  of  unextracted  sulphur  is 
a  practically  constant  figure.  Just  how  many  times  a  spent 
oxide  could  be  treated  and  used  the  writer  is  not  ready  to 
state.  Lack  of  time  prevented  the  working  out  of  this  im- 
portant point. 
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It  must  be  borne  in  mind  that  the  results  given  in  this  paper 
are  all  made  on  a  laboratory  basis  and  of  course  not  much 
can  be  said,  at  this  time,  of  the  economics  of  the  process. 
The  various  costs  for  apparatus,  labor,  etc.,  have  to  be  taken 
into  consideration,  but  the  material  necessary  for  the  extrac- 
tion is  to  be  found  right  in  the  works.  This  can  be  used  over 
and  over  again,  it  is  only  necessary  to  redistill  the  oil  when 
the  amount  of  tar,  which  is  also  extracted  with  the  sulphur, 
becomes  troublesome.  The  writer  hopes  to  be  afforded  the 
opportunity  to  try  the  process  on  a  working  scale,  as  it  is  be- 
lieved to  offer  possibilities. 

This  paper  is  offered  as  a  suggestion  for  the  economical 
use  of  a  material  which  at  present  is  of  comparatively  little 
value. 

In  closing  the  writer  wishes  to  express  his  thanks  to  Mr.* 
Joseph  Jares  for  his  valuable  assistance  in  performing  the 
above  experiments. 

The  Chairman:  We  will  start  the  discussion  with  a 
written  discussion  by  Mr.  Seddon. 

Mr.  S.  V.  Seddon  (Brooklyn,  N.  Y.)  :  (Written  discus- 
sion communicated.)  I  have  read  Mr.  Murphy's  very  interest- 
ing paper  and  hope  that  he  will  be  afforded  an  opportunity  to 
try  out  the  process  on  a  working  scale. 

His  experiments  show  that  spent  oxide  can  be  almost  entire- 
ly freed  from  its  sulphur  contents,  with  no  detrimental  effect 
to  the  oil  used,  and  rendered  fit  for  further  purification  of 
gas.  It  has  occurred  to  me  that  this  process  might  develop  a 
means  by  which  spent  oxide  could  be  revivified  in  situ,  using 
steam  coils  to  heat  up  the  contents  of  the  box.  If  this  proves 
practical,  it  will  increase  the  life  of  the  oxide  and  will  rep- 
resent a  saving  due  to  the  sale  of  the  sulphur  extracted. 

In  quite  a  number  of  plants  the  oxide  is  now  revivified  be- 
tween changes  by  drawing  air  through  the  mass.  This  process 
makes  no  provision  for  recovering  the  sulphur,  and  is  attendant 
with  some  danger  due  to  the  heating  of  the  mass;  and  the 
idea  of  doing  this  by  means  of  a  liquid  in  a  closed  box  presents 
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some  very  advantageous  features.  The  air  connections  could 
be  still  utilized  for  drying  out  the  oxide  after  the  sulphur  had 
been  extracted. 

The  Chairman  :  We  have  also  a  written  discussion  by  Mr. 
E.  C.  Uhlig  on  this  paper,  which  the  Secretary  will  read. 

Mr.  E.  C.  Uhwg  (Brooklyn,  N.  Y.)  :  (Written  discussion 
communicated.)  This  paper  is  very  interesting  from  a  scien- 
tific point  of  view,  inasmuch  as  it  is  shown  that  the  oils  from 
water-gas  tar  have  a  solvent  effect  on  sulphur,  similar  to  those 
from  coal  tar  as  shown  by  Pelouze. 

Whether  any  practical  application  may  be  made  depends 
entirely  on  the  cost  of  purification  oxide  and  of  sulphur. 
While  the  present  cost  of  oxide  is  higher  than  in  the  past  it 
would  hardly  seem  that  there  would  be  any  advantage  at 
present  in  removing  the  sulphur  and  selling  it.  The  sulphur 
thus  removed  could  not  compete  with  that  obtained  by  ordi- 
nary means. 

Mr.  W.  H.  Fui^wEileR:  There  are  several  points  in  con- 
nection with  the  practical  operation  of  the  recovery  of  sulphur 
from  spent  oxide  that  should  require  some  consideration. 
The  fraction  of  water-gas  tar  that  he  recommends  is  rather 
small  in  some  tars  and  frequently  will  not  reach  lo  per  cent., 
so  that  quite  a  considerable  amount  of  tar  would  have  to  be 
distilled  in  order  to  obtain  a  sufficient  amount  of  this  dis- 
tillate. Another  point  is  the  amount  of  solvent  that  is  retained 
by  the  extracted  oxide  and  is  therefore  lost.  This  is  a  matter 
of  considerable  importance,  particularly  at  the  present  time.  I 
believe  that  the  fraction  would  be  worth  nearly  20  cents  per 
gallon  and  a  bushel  of  oxide  would  probably  soak  up  a  gallon 
at  least,  so  that  the  cost  of  the  solvent  might  easily  be  more 
than  the  value  of  the  oxide. 

Another  point  to  be  considered  is  that  the  sulphur  that  is 
recovered,  especially  from  water-gas  oxide  would  probably  not 
be  very  pure,  and  it  might  be  difficult  to  secure  a  good  price 
for  it,  owing  to  the  fact  that  you  can  buy  sulphur  with  a  guar- 
antee of  purity  of  something  approximating  99.6  per  cent., 
and  therefore,  free  from  all  deleterous  ingredients  for  a  very 
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reasonable  price  as  I  understand  they  have  a  five  years*  supply 
in  stock  ready  to  be  sold. 

I  should  like  to  ask  what  the  Kunberger  test  was  on  the 
oxide  before  being  treated  so  that  we  could  obtain  a  more 
accurate  idea  as  to  what  effect  the  treatment  had  on  the  puri- 
fying efficiency  of  the  oxide.  In  connection  with  the  heating 
of  oxide  some  experiments  we  have  made  seem  to  indicate  that 
ioo°  C.  is  very  close  to  if  it  does  not  exceed  the  danger  line, 
and  I  am  afraid  that  on  a  large  scale  if  they  attempt  to  heat 
the  material  to  that  temperature  they  would  probably  seriously 
effect  the  purifying  efficiency. 

Mr.  E.  C.  Jones  :  I  was  very  much  interested  in  this  paper, 
because  it  is  a  step  in  the  right  direction ;  that  is,  the  lengthen- 
ing of  the  life  of  purifying  material.  I  would  be  just  a  wee  bit 
afraid  of  coating  the  carrying  material  of  iron  oxide,  the  shav- 
ings or  the  sawdust,  with  any  oily  substance.  I  am  afraid 
it  would  have  a  destructive  effect,  and  if  we  should  coat  it 
with  a  film  of  oil,  I  am  very  much  afraid  it  would  interfere 
with  the  purification  effect. 

I  thought  it  might  be  interesting  to  some  of  you  to  know 
what  we  are  doing  in  California  with  the  spent  oxide  running 
as  high  as  65  per  cent,  content  of  sulphur.  The  description  of 
it  is  contained  in  a  paper  read  before  the  Pacific  Coast  Gas  As- 
sociation in  San  Francisco,  by  Mr.  E.  S.  Jones,  of  Sacra- 
mento. In  our  country  where  agriculture  is  so  important  it  oc- 
curred to  him  that  the  sulphur  in  spent  oxide  existed  in  a 
particularly  fine  condition;  that  is,  if  you  can  imagine  the 
transformation  of  sulphur  from  hydrogen  sulphide,  talcum 
powder  would  be  like  paving  stones  compared  with  it.  In  Cali- 
fornia we  use  large  quantities  of  lime-sulphur  solution  in  our 
work  for  dormant  and  spring  sprajring  of  trees,  and  it  is  quite 
expensive;  it  means  a  great  deal  of  money  to  the  orchardists. 
In  this  intensive  agriculture,  where  we  plow  our  orchards  and 
spray  our  trees  and  carefully  prune  them  every  year,  it  costs 
a  lot  of  time  and  money  to  produce  fruit  without  worms,  the 
fruit  that  is  demanded  of  California.  My  son  took  some  of 
the  spent  oxide  and  constructed  a  cylinder  in  which  he  placed 
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the  oxide,  together  with  a  weighed  quantity  of  quick  lime,  and 
in  this  cylinder  he  had  sprays  of  steam  and  also  had  a  steam 
coil ;  the  cylinder  was  revolved  and  in  a  short  time  lime  sulphur 
of  about  22°  Baume  flowed  from  the  lower  end  of  the  cylinder. 
This  is  a  readily  merchantable  product  and  the  mixing  of  lime 
with  your  oxide,  if  it  should  be  in  excess,  would  very  much 
improve  the  quality  of  the  oxide  instead  of  being  detrimental 
to  it,  as  any  oily  matter  would  be  retained  in  this  material.  I 
brought  a  small  sample  of  the  lime-sulphur  from  California; 
it  is  of  an  orange,  or  reddish  orange  color,  and  is  ready  for 
spraying,  mixed  with  ten  parts  of  water  to  one  of  the  lime  sul- 
phur for  dormant  winter  spraying,  and  one  part  of  this  ma- 
terial to  thirty-five  parts  of  water  for  summer  spraying.  This 
method  of  disposing  of  spent  oxide  and  recovering  the  oxide 
fit  for  re-use,  possibly  indefinitely,  has  been  handed  to  the  gas 
fraternity  as  a  possible  solution  of  the  question.  It  is  given 
to  the  gas  fraternity  as  a  means  of  disposing  of  what  has  been 
and  I  presume  is  in  many  plants  a  disagreeable  and  expensive 
refuse. 

The  Chairman  :  Mr.  Jones  has  brought  out  an  interesting 
phase  of  the  subject,  and  perhaps  some  one  else  has  something 
a  little  different  to  add,  or  would  like  to  further  discuss  the 
paper. 

Mr.  M.  E.  Muei.i*Er  (New  York)  :  I  gathered  from  the 
written  discussion  that  was  read  by  the  Secretary  that  the  sug- 
gestion was  made  to  treat  the  oxide  in  the  purifying  boxes 
without  revivification.  I  would  like  to  bring  out  that  under 
those  conditions  the  oil  would  probably  not  remove  the  sulphur 
from  the  box,  from  the  oxide.  There  would  only  be  the  free 
sulphur  that  would  be  removed  by  the  oil,  and  not  the  sulphur 
in  the  form  of  iron  sulphide. 

Mr.  C.  a.  Schnerr  (Chicago)  :  In  furtherance  of  Mr. 
Jones'  remarks  in  the  matter  of  coating  the  oxide  material 
with  oil,  I  think  that  Mr.  Murphy  speaks  of  using  oil  from 
about  150  to  250°  C,  and  then  he  speaks  of  the  removal  by 
currents  of  slightly  warmed  air.  It  seems  practically  impossi- 
ble to  remove  traces  of  very  heavy  oil  of  that  nature  from  the 
34 
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purifying  mass  in  that  way,  and  if  there  is  any  continuance 
of  this  discussion,  I  would  like  to  know  just  how  Mr.  Murphy 
removed  the  traces  of  oil  from  his  oxide  mass. 

The  Chairman  :  Before  we  attempt  to  have  any  questions 
answered,  I  would  like  to  know  if  there  are  any  others  that 
would  like  to  discuss  the  paper. 

Mr.  L.  J.  WiLUEN^  Jr:  In  connection  with  Mr.  Jones' 
method  of  treating  oxide.  I  would  like  to  know  if  any  great 
amount  of  lime  remains  in  the  material.  It  has  been  my  ex- 
perience that  where  you  purify  with  lime,  it  does  take  out  a 
certain  amount  of  hydrogen  sulphide  to  a  certain  point,  but 
when  the  lime  is  all  sulphided,  the  carbon  dioxide  in  the  gas 
will  decompose  the  lime  and  throw  off  hydrogen  sulphide  so 
that  you  will  have  more  at  the  outlet  of  the  boxes  than  at  the 
inlet. 

Mr.  E.  C.  Jones:  I  had  no  intention  of  conveying  that 
idea,  but  I  suppose  many  of  you  have  had  the  experience  of 
oxide  of  iron  showing  an  acid  reaction  while  in  use,  and  in 
this  condition  it  does  not  act  readily  as  a  purifying  material. 

I  find  that  some  of  our  woods  are  not  suitable  to  the  making 
of  oxide,  and  we  have  to  avoid  the  use  of  California  red-wood 
and  others  that  contain  an  acid.  Oxide  of  iron  should  be 
either  neutral  or  slightly  alkaline,  and  I  have  known  batches 
of  oxide  to  show  an  acid  reaction  after  having  been  in  use 
for  some  months,  and  it  became  necessary  to  wash  the  oxide 
with  limewater  for  the  purpose  of  neutralizing  it,  and  it  oc- 
curred to  me  that  perhaps  adding  lime  to  the  oxide  would  be 
rather  beneficial  than  harmful. 

The  Chairman  :  Are  there  any  other  points  to  be  brought 
out?  There  were  a  number  of  questions  asked  and  I  wonder 
if  any  one  would  volunteer  an  answer  to  them. 

Prof.  A.  H.  White  (Ann  Arbor) :  The  plan  of  utilizing 
spent  oxide  proposed  by  Mr.  Jones  is  novel  and  interesting. 
It  is,  however,  to  be  noted  that  he  is  referring  to  the  oxide  as 
produced  in  California  by  the  oil  gas  process  which  contains 
very  little  cyanides.    If  this  process  were  tried  with  coal  gas 
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oxide  it  is  almost  certain  that  the  lime  would  react  and  give 
in  solution  either  cyanides  or  possibly  sulphocyanides.  These 
might  improve  the  properties  of  the  material  as  an  insecticide 
or  they  might  make  it  too  dangerous  for  commercial  use.  It 
would  seem  wise,  therefore,  to  have  this  aspect  of  the  question 
carefully  investigated  before  an  attempt  is  made  to  introduce 
the  process  in  the  East. 

Mr.  C.  J.  Ramsburg  :  I  would  like  to  add  to  the  discussion 
of  the  point  that  there  is  going  to  be  in  this  country  a  tremen- 
dous amount  of  what  is  called  "Secondary  solvent;"  this  is  a 
benzol  product,  perfectly  clear  and  has  a  boiling  point,  I  think 
above  165°  C,  of  which  at  the  present  time  there  is  very  little 
utility  developed.  It  seems  to  me  that  this  would  make  a  fine 
material  for  stacking  this  sulphur. 

The  Chairman:  The  next  order  of  business  will  be  to 
appoint  a  Nominating  Committee  to  select  three  names  to  be 
submitted  to  the  Institute  Nominating  Committee  for  the  se- 
lection of  a  Vice-President  to  be  nominated  at  next  year's 
meeting.  I  will  appoint  as  a  Committee  to  bring  in  three 
names  to  this  Section :  Messrs.  J.  M.  Morehead,  A.  H.  White 
and  A.  B.  Way.  We  would  like  to  have  the  report  at  the 
session  this  afternoon,  presenting  three  names  to  be  given 
to  the  Institute  Nominating  Committee  from  which  they  will 
select  a  Vice-President  for  the  Chemical  Section  to  hold  office 
after  next  years  meeting. 

The  next  paper  is  one  on  The  Purification  of  Water  for  Gas- 
Making  Purposes,  by  Mr.  W.  H.  Fulweiler;  we  will  leave  it  to 
Mr.  Fulweiler  to  present  it  in  any  way  he  wishes. 

THE  PURIFICATION  OF  WATER  FOR  GAS-MAKING 

PURPOSES. 

Introduction. 

It  is  not  the  writer's  intention  to  go  very  deeply  into  the 
chemistry  of  water  purification,  but  rather  to  describe  several 
typical  plants  and  discuss  briefly  their  operating  costs  and 
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the  relation  that  such  costs  should  have  in  the  consideration  of 
the  profitable  installation  of  water  purifying  systems  in  gas 
works. 

Uses  of  Water. 

In  gas  works  practice,  water  has  three  general  uses:  to 
raise  steam  in  the  boilers ;  as  a  cooling  agent  in  the  condensers ; 
and  as  a  seal  in  the  wash  box,  the  hydraulic  main  and  holders. 

In  the  wash  box, .  hydraulic  main,  and  holders,  the  water 
does  not  come  into  contact  with  heated  surfaces,  therefore, 
there  would  be  no  reason  to  use  specially  purified  water  for 
this  purpose,  except  should  the  water  be  highly  corrosive. 

In  the  condensers,  the  temperatures  involved  are  relatively 
low,  and  there  is  a  very  rapid  flow  of  water,  so  that  any  pre- 
cipitate is  generally  soft  and  the  greater  bulk  is  carried  away. 
Occasionally  with  very  hard  waters  and  when  condensing 
facilities  are  limited  it  might  be  worth  while  considering 
whether  it  would  not  prove  economical  to  roughly  purify  con- 
denser water. 

It  is  in  the  boiler,  however,  that  our  important  problem 
arises.  Here  we  have  an  entirely  different  set  of  conditions. 
The  temperature  of  the  metal  surfaces  is  very  much  higher, 
and  due  to  the  pressure,  the  water  attains  a  very  high  tem- 
perature. Furthermore,  the  water,  instead  of  continually 
passing  on  as  in  the  condenser,  is  evaporated,  leaving  behind 
in  the  boiler  its  mineral  constituents,  whose  concentration  in- 
creases at  a  very  rapid  rate.  Since  we  are  burning  a  relatively 
expensive  fuel,  it  is  necessary  that  the  rate  of  heat  transfer 
between  the  metal  and  the  water  should  be  as  high  as  possible, 
both  to  secure  economy  and  to  insure  safety.  It  is  the  puri- 
fication, therefore,  of  boiler  water  that  we  will  consider  in 
this  paper. 

Impurities  in  Boiler  Water. 

Without  going  into  the  reactions  involved,  we  may  say  that 
the  usual  impurities  in  boiler  feed  water  are  the  salts  of  cal- 
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cium,  magnesium,  iron  and  aluminium,  sodium  and  potassium ; 
the  acid  radicals  are  bicarbonate,  carbonate,  sulphate,  chloride, 
and  occasionally  nitrate;  silica,  clay,  and  organic  matter  gen- 
erally in  suspension ;  possibly  free  mineral  acids,  hydrogen  sul- 
phide and  carbon  dioxide. 

In  the  analysis  of  boiler  waters,  we  actually  determine  bases, 
such  as  calcium,  magnesium,  iron,  etc.,  and  the  acid  radicals, 
sulphate,  carbonate  and  chloride  as  such,  and  an  accurate 
statement  of  the  combination  of  bases  and  radicals  is  extreme- 
ly difficult,  if  not  impossible.  There  are  a  number  of  rules  for 
combining  the  radicals,  but  they  are  at  best  arbitrary  and  em- 
pirical. It  would  seem  that  the  safest  method  of  expression 
is  that  known  as  the  ionic  form,  which  states  that  there  exists 
in  the  water  so  many  parts  per  million  of  calcium,  magnesium, 
iron,  etc.,  and  of  the  different  acid  radicals.  Such  a  system 
is  in  accordance  with  the  facts,  while  the  combinations  may 
or  may  not  be  correct.  The  older  method,  however,  is  more 
convenient  and  probably  sufficiently  accurate  for  the  compari- 
son of  different  sources. 

There  will  be  discussed  later  some  technical  methods  of 
analysis  that,  while  they  do  not  determine  the  actual  constit- 
uents of  the  water,  do  determine  the  effect  that  such  constit- 
uents would  have,  and  the  necessary  treatment  for  purification 
purposes. 

Table  I  gives  the  analysis  of  a  number  of  waters  used  for 
boiler  feed  purposes. 
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Reactions  in  the  Boii<er. 

When  water  containing  these  compounds  is  heated  in  the 
boiler  to  a  high  temperature  and  pressure  and  in  the  presence 
of  metallic  iron  (which  seems  to  accelerate  some  of  the  re- 
actions) certain  changes  take  place.  The  bicarbonates  that 
are  formed  and  dissolved  in  the  water  by  the  presence  of  car- 
bonic acid  are  broken  up,  COj  is  driven  off,  and  the  bases  are 
precipitated,  as  the  carbonate  in  the  case  of  calcium;  hydrate 
in  the  case  of  magnesium,  and  oxide  in  the  case  of  iron.  The 
magnesium  chloride  is  decomposed  and  precipitated  as  car- 
bonate or  hydrate.  Nitrates  are  broken  up  and  precipitated 
as  oxides.  Organic  matter  is  usually  decomposed,  forming 
acid  compounds.  Free  mineral  acids,  if  present  in  excess,  be- 
come very  active.  The  acid  radicals  of  magnesium,  alumi- 
num, and  iron  will  be  set  free,  and  under  certain  conditions 
(lack  of  alkaline  carbonates)  may  attack  the  boiler.  Appar- 
ently the  chlorine  ion  becomes  very  corrosive  at  certain  con- 
centrations, and  in  the  presence  of  metallic  iron. 

The  above  changes  are  generally  those  due  directly  to  chem- 
ical reactions.  As  concentration  increases,  due  to  evaporation 
of  the  water,  certain  salts  which  are  sparingly  soluble  reach 
the  limit  of  their  solubility  and  are  precipitated,  such  as  cal- 
cium and  magnesitun  salts.  These  are  the  salts  that  are  gen- 
erally known  as  incrustants,  and  when  precipitated  under 
certain  conditions,  form  a  hard  scale  on  the  metallic  surfaces 
with  which  they  come  into' contact.  In  the  case  of  the  alkali 
salts,  t.  e.,  the  potassium  and  sodium,  their  solubility  is  very 
great,  and  their  concentration  may  arise  to  such  an  extent  that 
together  with  other  soluble  salts  they  begin  to  affect  the  sur- 
face tension  of  the  water,  which  has  now  become  really  a  con- 
centrated, and  in  some  cases  a  saturated,  solution  of  chemical 
compounds. 

The  following  table  gives  the  solubility  of  a  number  of  the 
constituents : 
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TABLE  II.— Solubilities  op  Boiler  Water  Constituents. 

Parts  per  Parts  per 

Salt  million  cold  million  hot 

Calcium  sulphate  2,330  2,170 

Calcium  bicarbonate  385                       

Calcium  carbonate 13                      

Calcium  nitrate  54>8oo                      

Calcium  oxide    i»320  600 

Magnesium  bicarbonate Ii954                       

Magnesium  carbonate  1,800    '                   

Magnesium  hydrate  8                       

Magnesium  sulphate  332,000                       

Magnesium  chloride  540,000                       

These  reactions  result  in  three  distinct  sets  of  phenomena, 
whose  relative  importance  is  determined  by  the  character  of 
the  combined  elements.  These  are,  the  formation  of  scale, 
the  corrosion  of  the  metal  parts  of  the  boiler,  the  foaming  or 
priming. 

Scale. 

The  formation  of  scale  is  the  most  serious  and  the  most 
general  result  of  the  use  of  what  are  known  as  hard  waters. 
Scale  consists  generally  of  concentric  layers  of  a  crystalline 
deposit  of  calcium  and  magnesium  salts,  together  with  the 
bulk  of  the  silica  and  organic  suspended  matter,  and  its  pres- 
ence even  in  very  thin  layers  seriously  lowers  the  rate  of  heat 
transfer  through  the  boiler  tubes  and  may  cause  "burning  out" 
of  tubes. 

The  character  of  the  scale  depends  almost  entirely  upon  the 
nature  and  method  of  combination  of  the  constituents  in  the 
water.  In  a  very  soft  water  the  excess  of  carbonates  pre- 
cipitated carries  down  a  greater  portion  of  the  calcitun  sul- 
phate, and  hydrate  and  oxides  of  magnesium ;  the  scale  is  gen- 
erally soft  and  bulky  and  a  considerable  portion  of  the  pre- 
cipitated matter  comes  down  as  a  sludge  which  may  readily  be 
blown  out  of  the  boiler.  This  action  is  accelerated  where  the 
water  is  muddy  and  contains  a  considerable  quantity  of  sus- 
pended matter. 

On  the  other  hand,  and  especially  where  magnesium  salts 
and  sulphates  of  calcium  are  high,  and  where  the  water  is  very 
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cledr,  the  scale  is  likely  to  come  down  as  a  very  dense  com- 
pact coating  over  the  tubes,  which  is  exceedingly  difficult  to 
remove  and  greatly  reduces  the  transmission  of  heat,  with  the 
attendant  danger  of  blistering  the  tubes  and  causing  bagging 
in  the  sheets. 


HiEb  HaenoBlaln  Vata.  Rich  Ctlclnin  Water. 

FIO.  l.-HlBro-photocnplu  of  BoUbt  Scale. 


WatarTreatad  with  Soda  A(h  and  Lima.  Watar  Traatad  with  Soda  Aab  aad  Lima. 

PIG.  2.  -Hlcro-ptiotaeiaplis  of  Boiler  Scale. 

We  have  made  several  experiments  with  different  types  of 
waters,  and  the  accompanying  micro-photographs  show  the 
nature  of  the  precipitated  scale. 


The  effect  of  various  methods  of  treatment  on  the  character 
of  the  precipitated  material  is  shown  on  the  micro-photo- 
graphs.   A  water  high  in  magnesium  and  containing  a  con- 


Ml|k  lUsaadBm  Witsr  Treated  with  Blfk  Uldnm  waur  Treated  wttta 

Boda  Alb  ud  Tunic  Add.  Soda  Aib  and  TuBie  Add. 

no.  S.— Hicra-pbotoirapbi  of  Bollai  Seal*. 


FIG.  4.— MIcro-ptaotOErapb  ot  B«Uar  Scala. 

siderable  quantity  of  calcium  salts  was  used  in  the  experi- 
mental work. 
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Fig.  I  shows  the  precipitate  from  untreated  water.  The 
crystalline  character  is  clearly  marked  as  the  individual  crys- 
tals are  quite  apparent.  Fig.  2  shows  the  effect  of  treating 
the  water  with  lime  and  soda  ash ;  the  crystalline  character  has 
now  practically  disappeared  owing  to  the  change  to  the  car- 
bonate form.  The  particles  are  much  smaller  and  more  floc- 
culent.  Fig.  3  shows  the  precipitate  when  treated  with  soda 
ash  and  tannic  acid  as  representative  of  one  of  the  best  types 
of  boiler  compounds.  Here  the  same  small  size  of  particle 
and  flocculent  nature  is  noticeable.  Fig.  4  is  a  cross-section 
of  a  piece  of  boiler  scale,  the  concentrated  growth  and  crys- 
talline character  is  clearly  marked. 

Corrosion. 

The  exact  nature  of  the  corrosive  action  of  boiler  water  is 
not  clear.  It  is  probably  due  to  several  causes;  presence  of 
free  acids  originally  present  in  the  water,  to  the  organic  acids 
formed  by  the  decomposition  of  organic  matter  at  high  tem- 
peratures, to  the  presence  of  free  CO2,  excessive  dissolved 
oxygen,  and  to  the  acid  radicals  originally  combined  with  the 
iron,  aluminium,  and  magnesium  which  have  been  precipitated 
as  hydrates.  These  acid  radicals  will  probably  recombine  with 
the  carbonates,  if  present,  but  if  the  acid  radicals  are  in  ex- 
cess, conditions  may  arise  in  which  they  will  be  free  to  com- 
bine with  the  iron  in  contact  with  the  water. 

Stabler,  in  a  very  excellent  paper  in  the  Engineering  News, 
Vol.  LrX,  p.  355,  has  evolved  a  formula  for  determining  the 
probable  corrosive  character  of  boiler  water,  in  which  he 
balances  the  acid  radicals,  from  iron,  aluminium,  and  mag- 
nesia, against  the  bicarbonates  and  carbonates;  and  as  to 
whether  the  result  is  plus,  zero,  or  minus,  he  calls  the  water 
corrosive,  possibly  corrosive,  and  non-corrosive. 

The  importance  of  these  factors  is  shown  in  the  accompany- 
ing chart  published  by  the  Hartford  Steam  Boiler  Insurance 
Company. 
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CAUSES  OF  BOILER  DEFECTS  ACCORDING  TO  FREQUENCY 
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ANALYSIS  OF  BOILER  DEFECTsi  ACCORDING  TO  CAUSES 

FIG.  5. 


Foaming  or  Priming. 

The  exact  causes  of  foaming  or  priming  are  not  well  known. 
It  is  probably  due,  at  least  in  part,  to  the  effect  of  the  dis- 
solved salts  (in  high  concentration)  on  the  surface  tension  of 
the  water,  which  prevent  the  free  escape  of  the  bubbles  of 
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steam  gas.  The  presence  of  finely  divided  scale  and  exces- 
sive organic  matter,  in  some  cases,  have  been  held  to  be  con- 
tributing factors.  Apparently,  the  design  of  the  boiler  and 
the  rate  and  manner  in  which  the  steam  is  taken  off  has  a  very 
considerable  effect  on  this  difficulty.  If  we  asstune  that  the 
fundamental  cause  of  the  trouble  is  the  presence  of  alkaline 
salts  and  high  concentrations,  Christie,  in  his  "Boiler  Water," 
has  given  some  figures  showing  the  concentration  at  which 
foaming  may  be  expected  to  begin.  Expressed  in  parts  per 
million,  they  are  as  follows : 

Foaming  or  concentration 
Type  of  boiler  parts  per  millon 

Locomotive    2,500  to    3,500 

Sterling  4,000  to    5,000 

B.  &  W.  and  Heine 5,ooo  to    7,000 

Horizontal  tubular  return   '8,000  to  10,000 

Old  type  return  boiler 17,000 

The  limiting  factor  in  the  treatment  of  water  by  the  lime 
soda  process  is  apparently  the  trouble  due  to  foaming  caused 
by  the  excessive  amounts  of  reagents  that  must  be  used.  This 
is  due  to  the  fact  that  all  of  the  sodium  put  in  as  carbonate 
or  hydroxide  remains  in  the  treated  water.  The  practical 
limit  seems  to  be  water  carrying  about  900  parts  per  million 
of  permanent  hardness.  Assuming  that  it  contained  in  addi- 
tion some  100  parts  of  non-incrusting  solids  and  that  the  per- 
manent hardness  was  made  up  of  200  grains  calcium  sulphate 
and  700  grains  of  magnesium  sulphate,  the  water  would  re- 
quire 163  parts  of  soda  ash  and  465  parts  of  sodium  Hydroxide, 
which  would  result  in  the  treated  water  containing  some  1,150 
parts  of  dissolved  solids.  If  this  water  were  used  in  a  500 
horse-power  B.  &  W.  boiler  driven  at  its  rated  capacity  the 
boiler  would  foam  in  about  14  hours. 

Purification. 

The  problem,  then,  is  to  remove  these  deleterious  substances 
or  render  them  less  harmful.  This  can  be  done  either  by  the 
purification  of  the  water  before  it  enters  the  boiler,  or  by  the 
addition  of  substances  to  the  water  as  it  enters  the  boiler.    In 
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one  case,  precipitation  takes  place  outside  of  the  boiler;  and 
in  the  other,  in  the  boiler  itself. 

It  is  apparent  that  if  we  can  cheaply  and  economically  re- 
move these  deleterious  substances  prior  to  the  entrance  into 
the  boiler,  this  would  be  the  most  desirable  and  efficient 
method,  but  the  necessary  apparatus  is  a  matter  of  some  ex- 
pense and  ground  space,  and  it  requires  supplies,  repairs, 
attention,  and  supervision.  On  the  other  hand,  boiler  com- 
pounds are  applied  practically  without  any  supervision  and 
with  a  minimum  of  apparatus. 

The  relative  merits,  costs  and  results  attained  will  be  dis- 
cussed later. 

Methods  of  Purification. 

The  technical  literature  and  the  Patent  Office  records  are 
both  filled  with  methods  for  the  purification  of  boiler  feed 
waters.    These  may  be  divided  generally  into  four  classes : 

(A)  Simple  heating  of  the  water  to  the  temperature  it 

would  attain  in  the  boiler. 

(B)  Treatment  of  the  water  with  various  chemicals.    This 

might  be  subdivided  into  four  classes:  cold  con- 
tinuous, cold  intermittent,  hot  continuous,  and  hot 
intermittent  treatments. 

(C)  The  use  of  artificial  zeolite. 

(D)  Miscellaneous  treatments. 

In  the  first  class,  that  of  simple  heating,  the  theory  is  that 
when  the  water  is  brought  to  the  same  temperature  as  that 
existing  in  the  boiler,  all  the  precipitation  will  take  place  in 
the  apparatus  itself,  in  pans  or  other  devices  that  can  be 
readily  removed  and  cleaned.  The  difficulty  here,  however, 
is  that  it  entirely  ignores  the  chemical  and  i^ysical  effects 
due  to  concentration ;  and  while  it  is  true  that  the  bicarbonates 
(the  temporary  hardness)  are  precipitated  upon  heating,  this 
reaction  takes  place  slowly,  and  in  the  ordinary  apparatus  of 
this  type  sufficient  time  is  not  allowed  for  the  reaction  to  be 
completed,  so  that  while  some  of  the  bicarbonates  are  pre- 
cipitated in  the  apparatus,  precipitation  continues,  and  usually 
results  in  trouble  in  feed  lines  and  in  the  boiler  itself. 
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Since  the  effect  of  concentration  is  ignored,  the  calcium 
salts  are  not  precipitated  at  all,  and  these,  together  with  the 
magnesium  salts,  form  90  per  cent,  of  the  scale. 

It  is  in  the  second  class  that  we  have  the  greatest  diversity 
of  methods,  apparatus  and  mechanical  devices. 

The  theory  of  the  chemical  treatment  of  water  may  be  ex- 
pressed in  the  ionic  form  as  follows : 

Fe  requires  2 (OH) 

Al  requires  3 (OH) 

*Mg  requires  2 (OH) 

Ca  requires  (COg) 

H  requires  (OH) 

HCO,  requires  (OH) 

COj  requires  2 (OH) 

and  following  Stabler,  the  lime  and  soda  required  may  be  cal- 
culated from  the  following  equations : 

CaO  =  0.00931  Fe  -f  0.0288  Al  -f  0.0213  Mg  -f  0.258  H 
-f  0.00426  HCO,  -f  o.oi  18  CO2. 

NajCO,  =  0.0167  Fe  -f  0.0515  Al  -f  0.0232  Ca  -f  0.0382 
Mg  -f  0.462  H  —  0.0155  COg  —  0.001163  HCO3. 

This  formula  is  not  in  a  very  convenient  form  and  further- 
more requires  a  complete  analysis  for  its  application.  In  our 
own  work  we  make  our  treatment  depend  upon  the  determina- 
tion of  the  temporary  and  permanent  hardness  as  described 
in  the  Appendix,  and  assume  that  the  following  equations  rep- 
resent the  reactions : 

Precipitated  by  Sodium  Carbonate  (Soda  Ash) 

A.  CaSO^  +  Na^COa  =  Na^SO^  +  CaCO,. 
CaCNO,)^  +  Na^COg  =  2NaN08  +  CaCO.. 
CaCla  +  NajjCO,  =  2NaCl  -f  CaCO,. 

Precipitated  by  Sodium  or  Calcium  Hydroxide. 

B.  I.  CaCHCOa)^  +  2NaOH  =  Na^CO,  +  CaCO^  + 

2H,0. 

Mg(HCOs),  +  4NaOH  =  2Na«COg  +  Mg(OH), 
-f  2H,0. 
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or  2.  CaCHCOg)^  +  Ca(OH)a  =  2CaC08  +  aH^O. 

Mg(HC03)e  +  2Ca(OH),  =  2CaC03  +  Mg(OH), 
+  2H2O. 

Precipitated  by  Sodium  Hydroxide  and  Carbonate. 

C.      MgSO,  +  2NaOH  =  MgCOH)^  +  Na^SO,. 

Mg(NO,)j,  +  2NaOH  =  MgCOH)^  +  2NaN03. 
MgCl^  +  2NaOH  =  Mg(OH)2  +  2NaCl. 

or  MgSO^  +  Na^COs  =  MgCOg  +  Na^SO^. 
MgCNOs)^  +  Na,C03  =  MgCO,  +  2NaN03. 
MgCla  +  Na^COa  =  MgCOa  +  2NaCl. 

Groups  A  and  C  represent  the  permanent  hardness,  group 
B  represents  the  temporary  hardness. 

We  may  have,  however,  three  or  possibly  four  cases  to  con- 
sider : 

(A)  in  which  the  so-called  permanent  or  non-carbonate 
hardness  is  just  equal  to  the  temporary  or  bicarbonate  hard- 
ness. In  this  case,  the  addition  of  sodium  hydroxide  or  its 
equivalent  decomposes  the  bicarbonate  to  form  an  equivalent 
quantity  of  soda  ash,  which  in  turn  decomposes  the  calcium 
sulphate.    In  this  case,  sodium  hydroxide  alone  can  be  used. 

(B)  in  which  the  temporary  hardness  is  in  excess  of  the 
permanent  hardness.  In  this  case,  if  we  use  sufficient  sodium 
hydroxide  to  precipitate  all  of  the  temporary  hardness  we 
would  have  an  excessive  amount  of  soda  ash  formed ;  so  that 
we  use  an  amount  of  sodium  hydroxide  that  reacting  with  the 
bicarbonate  will  form  the  correct  amount  of  soda  ash  to  pre- 
cipitate the  permanent  hardness.  The  remaining  hydroxide 
necessary  for  the  temporary  hardness  is  made  up  with  lime. 

(C)  The  third  case  would  be  that  in  which  the  permanent 
hardness  exceeds  the  temporary  hardness.  Here  a  sufficient 
quantity  of  soda  ash  would  not  be  formed  by  the  reaction  be- 
tween the  temporary  hardness  and  the  sodium  hydroxide  to 
precipitate  all  the  salts  causing  permanent  hardness,  so  that 
additional  soda  ash  must  be  added  to  precipitate  the  remain- 
ing or  excess  permanent  hardness. 


547 

(D)  A  fourth  case  occasionally  arises  where  there  is  an 
excess  of  sodium  bicarbonates. 

It  is  somewhat  simpler  to  consider  the  use  of  these  three 
reagents,  but  practically  the  sodium  hydroxide  can  be  re- 
placed by  equivalent  mixtures  of  soda  ash  and  lime.  A  num- 
ber of  years  of  experience  has  seemed  to  indicate  that  the  in- 
creased cost  of  the  use  of  the  sodium  hydroxide  is  warranted, 
in  view  of  the  better  purifying  results  obtained,  the  decreased 
amount  of  precipitate  which  must  be  removed,  and  the  smaller 
amount  of  labor  involved  in  the  preparation  and  handling  of 
the  reagents. 

While  there  is  a  great  diversity  in  the  details  of  the  various 
chemical  systems  the  principle  is  much  the  same  in  all.  They 
consist  in  means  for  accurately  proportioning  according  to  the 
water  used,  the  necessary  amount  of  reagents,  lime,  soda  ash, 
sodium  hydroxide,  copperas,  etc.,  securing  thorough  admix- 
ture with  the  water  to  be  treated,  allowing  the  reaction  a  cer- 
tain time  to  reach  completion,  settling  out  the  precipitate  as 
far  as  possible  and  then  filtering  the  water  to  remove  the  last 
traces  of  precipitate  and  suspended  matter. 

There  is  some  little  diversity  in  design  of  the  apparatus  for 
adding  the  chemicals  used,  in  the  shape  and  size  of  the 
settling  tanks,  and  in  the  method  of  filtering,  but  the  principal 
differences  are  those  indicated  before,  i.  e.,  whether  the  treat- 
ment is  made  in  hot  or  cold  water  and  whether  it  is  continuous 
or  carried  out  in  "batches"  or  tanks. 

In  the  discussion  of  the  relative  merits  of  hot  versus  cold 
systems,  it  is  undoubtedly  true  that  with  heated  water  the 
reaction  between  the  chemicals  takes  place  more  quickly,  and 
required  a  somewhat  smaller  excess  of  treating  chemicals  to 
secure  any  desired  degree  of  purification;  and  this  results  in 
a  somewhat  greater  output  (in  gallons  of  water  per  hour) 
from  a  given  size  apparatus. 

Such  a  system,  however,  generally  required  the  use  of  steam 
to  attain  or  control  the  temperature,  and  a  certain  amount  of 
heat  is  lost  by  radiation  or  conduction  from  the  water  while 
35 
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in  the  system,  so  that  there  is  frequently  a  loss  of  from  15° 
to  25°  in  the  feed  water  temperature. 

In  discussing  the  continuous  versus  the  intermittent  system, 
the  continuous  system  involves  fundamentally  an  accurate 
method  of  proportioning  the  chemicals  to  the  flow  through 
the  apparatus.  This  necessarily  involves  moving  parts  and 
attention  to  insure  their  proper  operation,  and  the  handling 
of  milk  of  lime,  which  has  a  tendency  to  clog  up  everything 
it  comes  in  contact  with  in  pumps  and  piping  systems. 

In  the  intermittent  system,  which  occupies  very  much  more 
space,  it  is  very  easy  to  secure  the  correct  addition  of  chem- 
icals for  each  tank  of  water  treated,  but  this  involves  more 
labor  in  the  routine  of  operation,  but  it  also  secures  greater 
accuracy  in  the  treatment. 

Three  systems  under  this  general  head  will  be  described  in 
detail. 

The  use  of  artificial  zeolites  is  one  of  the  more  recent  sys- 
tems for  purification.  This  is  based  upon  a  very  interesting 
reversible  chemical  reaction.  The  zeolite,  which  is  a  2Si04.- 
AljiOa.Na20.6H«0  and  has  the  property  of  exchanging  its 
sodium  ion  with  the  calcium  and  magnesium  ions  in  the  water. 
When  it  has  become  saturated,  the  feed  water  is  replaced  with 
a  10  per  cent,  solution  of  sodium  chloride.  Under  the  in- 
fluence of  mass  action,  a  reverse  action  now  takes  place,  and 
the  calcium  and  magnesium  ions  are  displaced  by  the  excess 
of  the  sodium  ion  present.  After  washing  out  the  sodium 
chloride  the  material  is  again  ready  to  begin  a  new  cycle.  The 
zeolites  are  formed  as  a  coarse  granular  mass  of  small  pieces, 
and  are  contained  in  relatively  small  iron  tanks. 

There  is  very  little  labor  involved,  and  the  feed  water  is 
usually  passed  through  a  tank  for  10  to  12  hours,  and  a  salt 
solution  for  about  the  same  length  of  time,  so  that  for  con- 
tinuous operation  two  zeolite  treating  tanks  are  necessary,  or 
storage  with  one  unit.  The  only  expense  of  the  treatment  is 
the  preparation  and  cost  of  the  salt  solution,  as  the  zeolite 
material  seems  to  last  practically  indefinitely. 

This  method  of  treatment  will  produce  a  water  containing 
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absolutely  no  hardness,  and  has  been  very  successful  in  waters 
containing  a  large  quantity  of  magnesium  salts,  a  difficult  con- 
dition to  handle  by  other  systems.  Its  most  serious  disadvan- 
tage is  the  fact  that  it  does  not  change  the  bicarbonate  radical, 
and  this  occasionally  results  in  an  excessive  amount  of  sodium 
bicarbonate,  which  may  cause  considerable  trouble  due  to 
foaming.  This  condition  can  of  course  be  overcome  by  a 
preliminary  treatment  with  lime.  However,  even  where  con- 
siderable amounts  of  bicarbonates  are  present,  the  system 
has  given  very  good  results.  It  seems,  however,  that  this 
method  is  better  adapted  for  the  preparation  of  very  soft 
waters  for  dyeing,  brewing,  and  other  technical  purposes  than 
for  boiler  feed  supply  as  its  installation  cost  is  rather  high; 
and  the  difference  between  o  and  60  parts  per  million  of  total 
hardness  is  not  great  enough  in  general  to  warrant  the  in- 
creased installation  cost  for  boiler  feed  purposes. 

There  are  a  number  of  rather  interesting  methods  of  treat- 
ment coming  under  the  fourth  head,  one  of  which  consisted 
in  allowing  the  water  to  flow  over  a  series  of  aluminium  plates 
which  were  freely  exposed  to  air  and  sunlight.  This  system 
of  operation  actually  gave  very  good  results  with  some  waters, 
but  failed  completely  in  the  presence  of  any  considerable  quan- 
tity of  iron  or  magnesium  salts. 

Another  interesting  system  that  was  brought  to  the  writer's 
attention  was  that  which  involved  passing  the  water  through 
a  form  of  rotating  mill  containing  a  large  number  of  small 
cast  iron  balls.  Investigation  showed  that  at  least  one  engineer 
was  thoroughly  convinced  of  the  complete  elimination  of  boiler 
troubles,  due  to  the  use  of  this  device. 

It  might  be  fair  to  state  that  the  writer  never  heard  of  any 
system  of  feed  water  purification,  no  matter  how  fantastic  it 
may  have  appeared  but  that  did  not  have  one  or  more  advo- 
cates who  were  thoroughly  convinced  of  its  entire  success 
under  their  conditions. 

It  is  manifestly  impossible  to  go  into  all  the  details  of  con- 
struction and  operation  of  the  various  methods  of  treatment, 
so  that  for  purposes   of  discussion  here,  three   systems   of 
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chemical  treatment  will  be  described  and  their  results  an- 
alyzed, vis.,  the  cold  intermittent  system,  the  cold  continuous 
system,  and  the  hot  continuous  system.  It  is  believed  that 
these  three  will  represent  typical  American  practice. 

Cold  Intermittent  System. 

The  purifying  system  in  use  at  the  Point  Breeze  Works  of 
The  Philadelphia  Gas  Company  is  an  example  of  the  cold  in- 
termittent system  of  purification.  This  provides  water  for  a 
plant  of  some  4,000  horse-power,  and  purifies  about  400,000 
gallons  of  water  per  day.  The  water  is  pumped  from  the 
Schuylkill  River  below  the  city  proper,  and  had  the  follow- 
ing composition  in  September : 

Constituent  Parts  per  million 

Total  solids  316.4 

Volatile  and  organic  88.5 

Silica   11.3 

Iron  and  alumina  i  i.o 

Calcium  bicarbonate  28.0 

Calcium  sulphate  74.6 

Magnesium  sulphate  51.7 

Sodium  chloride  51.3 

This  water  is  subject  to  considerable  variation,  and  carries 
at  times  high  percentages  of  suspended  matter.  The  general 
layout  of  this  system  is  shown  on  plate  No.  3  and  photograph 
No.  4.  It  consists  of  five  3S,ooo-gallon  wooden  treating  tanks, 
a  20,000-gallon  purified  water  tank,  two  pressure  filters,  and 
the  necessary  solution  tanks  and  pumps. 

The  raw  water  is  pumped  into  one  of  the  treating  tanks 
(i',  i',  i",  i'")  and  calculated  quantities  of  the  necessary 
chemicals  are  mixed  in  the  chemical  tanks  (2x2')  and  blown 
into  the  treating  tanks  while  the  water  is  being  added  with 
steam  ejectors.  When  the  tank  is  filled  and  all  the  chemical 
is  in,  it  is  agitated  with  air  for  30  minutes.  Fig.  %'A  shows 
the  tank  being  agitated.  The  tank  is  then  allowed  to  settle  for 
a  time  determined  by  the  demand  on  the  system.  B,  C,  D 
show  the  progress  of  the  sedimentation.  At  the  present  time, 
we  are  treating  12  tanks  per  day.    This  allows  2  hours  for 
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filling,  Yi  hour  for  agitating,  5>1  hours  for  settling,  and  2 
hours  for  emptying. 
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The  purified  water  is  then  drawn  off  by  means  of  a  floating 
suction  shown  on  Fig.  8-£,  care  being  taken  not  to  disturb 
the  mud  that  has  settled  at  the  bottom  of  the  tank.  The  small 
amount  of  precipitate  still  remaining  in  the  water  is  taken 
out  by  two  sand  filters,  3  x  3'.  These  are  vertical  cylindrical 
tanks  5  feet  in  diameter  and  10  feet  high,  provided  with  false 
bottoms  and  filled  with  graded  gravel  and  sand.  The  filters 
are  washed  out  every  day  with  a  counter  current  of  clear 
water.  They  require  filling  about  every  3  years.  The  tanks 
are  washed  out  about  every  z  weeks,  depending  upon  the 
season  of  the  year. 

The  chemicals  used  in  this  system  are  sodium  hydroxide, 
soda  ash,  and  lime.  The  character  of  the  water  is  such  that 
soda  ash  is  very  rarely  used.  The  operation  is  controlled  by 
an  analysis  of  purified  water  from  each  tank.    This  is  neces- 
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sary  on  account  of  the  fact  that  the  character  of  the  water  at 
times  changes  considerably  in  lo  or  12  hours.  The  system  of 
control  embraces  a  daily  analysis  of  the  raw  water,  analyses 
of  the  treated  water  from  each  tank,  and  analysis  at  intervals 
of  the  boiler  blow-off.  The  methods  of  analysis  used  are 
described  in  the  Appendix,  Fig.  9  shows  graphically  the 
various  quantities  of  lime  and  soda  required  during  the  year 
1915- 


no.  ■.— Pncraii  of  BadlouBiaUm. 

The  operation  of  the  plant  is  regulated  so  that  there  is  an 
excess  causticity  as  NaOH  equal  to  60  parts  per  million  and 
an  alkalinity  due  to  NajCO,  equal  to  150  parts  per  million. 

The  operation  of  this  plant  has  been  very  satisfactory. 

The  boilers  are  blown  down  to  hold  the  concentration  of  the 
excess  alkali  to  about  350  parts  per  million.  The  boilers  are 
tested  every  y  days,  and  blowing  down  regulated  accordingly. 
Since  the  present  system  has  been  in  operation  they  have  not 
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lost  a  tube.  Boilers  are  cleaned  about  every  loo  days,  and 
are  operating  at  an  average  load  equal  to  144  per  cent,  of  their 
rating. 
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We  attribute  the  success  of  this  plant  to  the  constant  chem- 
ical supervision  which  it  receives,  as  it  is  the  simplest  installa- 
tion possible  from  a  mechanical  point  of  view,  the  only  moving 
parts  being  the  swing  suctions  and  the  two  steam  pumps. 

Cold  Continuous  System. 

As  an  example  of  the  cold  continuous  type,  the  system  in 
use  by  the  Counties  Gas  &  Electric  Co.,  Norristown,  Pa.,  will 
be  described.  This  system  is  used  to  purify  the  make-up  feed 
water  for  a  station  having  a  capacity  of  2,500  boiler  horse- 
power. The  plant  is  rated  for  a  capacity  of  12,500  gallons 
per  hour.    During  certain  months  in  the  summer,  the  demand 
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is  nil,  while  in  the  winter  the  maximum  amount  purified  is 
about  6,000  gallons  per  hour.  The  raw  water  is  pumped  from 
the  Schuylkill  River  about  18  miles  north  of  Philadelphia, 
and  had  the  following  composition  under  the  date  given : 

Constituents  Parts  per  million 

Total  solids   155.27 

Volatile  and  organic  13,65 

Silica   6.50 

Iron  and  alumina  0.50 

Calcium  bicarbonate  15.90 

Calcium  sulphate  69.14 

Magnesium  bicarbonate  11.90 

Sodium  sulphate 19.05 

Sodium  chloride  18.63 

It  should  be  noted,  however,  that  this  water  changes  radi- 
cally in  its  composition  with  the  season  of  the  year  and  the 
state  of  the  river;  and  it  frequently  carries  large  quantities  of 
coal  dust,  particularly  in  the  spring. 

The  general  layout  of  the  plant  given  on  Fig.  10  and  photo- 
graph II  is  as  follows : 

Operation, — Calculated  weighed  quantities  of  lime  and  soda 
ash  are  put  into  the  mixing  tank  A  with  water.  The  lime  is 
slaked  and  the  soda  ash  dissolved.  Copperas  is  dissolved  in 
tank.  When  thoroughly  mixed  and  dissolved,  the  solutions 
are  lifted  by  means  of  steam  syphons  to  chemical  tanks  B  and 
B-i,  The  agitator  in  the  chemical  tank  B  is  propelled  by  the 
water  wheel  C  which  is  in  turn  propelled  by  the  incoming  raw 
water,  and  this  keeps  the  contents  of  the  chemical  tank  stirred 
when  softener  is  in  operation. 

The  water  to  be  treated  enters  by  way  of  the  inlet  pipe  D 
from  a  small  overhead  storage  tank  into  the  raw  water  box  E 
where  it  is  divided.  The  inlet  water  is  regulated  by  the  valve 
controlled  by  the  float.  The  major  portion  of  this  water  flows 
through  the  large  opening  in  the  raw  water  box  where  it  comes 
in  contact  with  the  water  wheel  C  and  from  there  into  the  top 
of  the  downtake.  A  small  stream  flows  through  an  opening 
in  the  raw  water  box  into  a  pipe  which  leads  to  a  dividing  box 
F  where  it  is  divided,  one  part  flowing  into  the  regulating 
tank  G. 


I 

hi 

>- 

«0 


o 

Z 
h 

z 

o 


o 
o 


g 


555 

The  function  of  the  dividing  box  is  to  regulate  the  rate  at 
which  the  water  in  the  regulating  tank  rises  compared  to  the 
rate  of  flow  through  the  apparatus. 

The  head  of  the  lift  pipes  H  in  the  chemical  tanks  arc  con- 
nected by  chains  to  a  iloat  in  the  regulating  tank.  As  the 
regulating  tank  very  slowly  fills  with  water  from  the  dividing 
box,  the  float  in  the  regulating  tank  rises,  the  heads  of  the 
lift  pipes  are  lowered,  and  the  contents  of  the  chemical  tanks 
flow  out  through  the  lift  pipe  and  are  mixed  with  the  raw 
water  in  the  top  of  the  downtake. 


FIO.  11.— Photamph  <•(  Plant  M  Hwilitowm,  Pa. 

The  reaction  between  the  raw  water  and  the  reagents  start 
as  soon  as  they  meet.  The  mixture  flows  from  the  mixing 
plate  at  the  top  of  the  reaction  cone  or  downtake.  The  pre- 
cipitation of  the  scale-forming  ingredients  in  the  water  com- 
mences to  take  place. 

Flowing  at  a  constantly  decreasing  rate  owing  to  the  con- 
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stantly  increasing  diameter  of  the  cone,  the  water  passes  to 
the  bottom  of  the  cone,  turns  and  flows  at  a  constantly  de- 
creasing rate  upwards,  the  precipitate  falling  away  from  it  as 
it  moves. 

Finally  the  water  passes  on  to  and  by  gravity  through  the 
filter  /  composed  of  about  2  feet  of  excelsior  and  burlap  and 
which  removes  any  trace  of  suspended  matter  and  gives  the 
soft  treated  water  ready  for  use  in  the'boilers. 

The  filter  at  Norristown  is  made  of  burlap  and  excelsior, 
but  a  quartz  filter  might  be  still  more  effective.  It  is  neces- 
sary to  replace  the  filter  once  a  year.  It  requires  1,800  pounds 
of  excelsior  and  3  or  4  days  time. 

The  precipitate  falls  to  the  bottom  of  the  sediment  tank  and 
is  removed  once  a  day  through  the  blow-off  pipe  /  or  sludge 
valve  into  the  sewer.  The  sludge  is  stirred  by  the  crank  and 
agitating  arms  K,  while  the  valve  L  is  open. 

Testing  Water. 

Satisfactory  results  are  obtained  by  closely  following  the 
method  of  testing  laid  down  by  the  makers.  Tests  of  treated 
water  are  made  three  times  every  day.  The  tests  are  as  fol- 
lows: 

Hardness. 

Measure  out  100  cubic  centimeters  of  treated  water,  place 
in  bottle  and  add  standard  soap  solution  imtil  permanent  lather 
is  formed.  The  number  of  cubic  centimeters  of  soap  solution 
added  is  called  the  hardness. 

Alkalinity  and  Causticity. 

Measure  out  100  cubic  centimeters  of  treated  water,  add 
phenolphthalein,  also  methyl  orange,  standard  acid  is  added 
until  red  color  changes  to  yellow.  The  number  of  cubic  centi- 
meters of  acid  added  is  called  causticity.  Run  in  more  stand- 
ard acid  until  the  yellow  color  just  changes  to  pink.  The  total 
number  of  cubic  centimeters  of  standard  acid  required  to  pro- 
duce both  color  changes  is  called  the  alkalinity. 

The  alkalinity  of  the  treated  water  should  be  only  a  few 
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points  above  the  hardness,  and  the  causticity  should  be  about 
two  thirds  of  the  alkalinity. 

If  results  are  not  correct  the  makers  supply  a  table  by  which 
the  charges  are  changed  until  the  results  are  correct. 

These  tests  were  made  by  the  head  fireman  who  also  mixes 
the  necessary  chemicals  and  empties  the  regulating  tank  once 
a  day  and  fills  the  chemical  tanks.  This  requires  about  2  hours 
per  day. 


FIO.  13.— Phatocnpli  of  Byitsm  at  SUUon  "B"  Work*,  PUladalplila,  P>. 

It  is  difficult  to  form  a  correct  idea  of  the  real  value  of  this 
system,  as  in  the  summer  practically  all  the  water  comes  from 
the  condensers  and  in  the  winter  it  only  operates  at  about  50 
per  cent,  of  its  rated  capacity.  Under  these  conditions,  how- 
ever, the  results  have  been  excellent.  The  scale  is  very  light 
and  they  have  lost  but  two  tubes  during  the  last  3  years. 
There  has  apparently  been  considerable  gain  in  fuel  economy. 
The  annual  boiler  cleaning  is  very  light,  and  the  boilers  here 
are  operated  at  150  per  cent,  of  their  rated  capacity.     If  this 
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system  were  operated  at  its  rated  capacity,  the  reaction  time 
would  be  4  hours,  whereas,  at  the  present  time,  operating  at 
the  maximum  rate,  which  is  equivalent -to  50  per  cent,  of  its 
capacity,  the  reaction  time  is  8  hours. 

The  method  of  mixing  and  adding  the  chemicals  is  simple 
and  probably  sufficiently  accurate;  a  mechanical  agitator  in 
tank,  however,  would  suggest  itself. 

The  location  of  the  chemical  tanks  in  the  more  or  less  ex- 
posed upper  house  requires  a  considerable  amount  of  steam 
to  prevent  their  freezing  during  the  winter.  The  design  of  the 
settling  tank  seems  to  be  a  sound  one ;  but  the  location  of  the 
filter  makes  its  care  somewhat  difficult.  It  seems  to  require 
about  4  days  every  y.ear  to  properly  renew  this  filter  and  give 
the  interior  piping  the  necessary  attention. 

Hot  Continuous, 

As  an  example  of  the  hot  continuous  process,  that  in  use  at 
the  Station  "B"  plant  of  the  Philadelphia  Gas  Works  will  be 
described.  This  furnished  feed  water  for  boilers  having  a 
rated  capacity  of  boiler  horse-power.  The  general  lay-out  of 
this  plant  is  shown  on  plate  12  and  photograph  13. 

The  raw  water  from  the  supply  tank  (i)  enters  the  top  of 
heater  (2)  through  the  regulating  valve  (3),  which  is  con- 
trolled by  the  float  valve  (4)  in  the  pump  supply.  The  heater 
is  of  the  atmospheric  plate  type,  provided  with  an  oil  sepa- 
rator. The  makers  require  that  the  water  should  leave  the 
heater  at  a  temperature  of  200°.  Live  steam,  if  necessary, 
is  added  to  the  water  at  the  outlet  of  the  heater.  The  chem- 
icals, in  proportional  amounts  to  the  feed,  are  introduced  in 
the  stream  of  water  as  it  leaves  the  heater.  Then  it  passes 
down  through  a  lo-inch  pipe  (14)  into  a  vertical  treating 
tank  (15),  10  feet  in  diameter  and  23  feet  long,  provided  with 
a  cone  bottom  and  blow-off  valve.  As  the  precipitate  is 
formed,  it  falls  with  the  water  to  the  bottom  of  the  tank  and 
is  deposited  and  blown  off  at  intervals.  The  cleared  water 
rises  through  a  central  funnel  and  la-inch  pipe  (16),  to  two 
filters  (17-18)  above  the  treating  tank  but  below  the  heater. 
These  filters  are  10  feet  6  inches  by  4  feet  3  inches,  provided 
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with  an  i8-inch  layer  of  excelsior  having  a  total  filtering  area 
of,  roughly,  90  square  feet.  The  water  rises  through  the 
filter  due  to  the  heat  from  the  heater  above,  which  is  equiva- 
lent to  about  2  feet  6  inches.  An  overflow  (19)  is  provided 
about  18  inches  above  the  filter  bed  in  case  the  filters  become 
clogged.  From  the  filters,  purified  water  flows  through  the 
regulating  float  box  to  the  boiler  feed  pumps. 

The  chemicals  are  mixed  up  in  tank  (5),  which  is  provided 
with  electrically  driven  stirrer.  The  centrifugal  pump  (6), 
circulates  an  excess  amount  of  the  liquor  through  the  valve 
(7).  The  lift  of  this  valve  is  controlled  by  the  piston  (8), 
which,  in  turn,  is  controlled  by  the  differential  pressure  set 
up  by  the  insertion  of  a  disc  (9)  in  the  feed  pipe  (10)  to  the 
heater.  If  the  flow  is  normal,  the  piston  is  balanced  at  a 
certain  position  and  the  valve  remains  practically  closed,  caus- 
ing sufiicient  back  pressure  to  force  a  portion  of  the  liquid 
up  through  the  by-pass  (11)  into  the  funnel  (12),  hence  to 
the  smaller  centrifugal  pump  (13)  by  which  it  is  fed  to  the 
apparatus.  The  excess  liquid  overflows  back  again  to  the 
tank  (5)  and  is  recirculated. 

If  the  flow,  however,  is  decreased,  the  lift  of  the  valve  is 
increased  so  that  the  bulk  of  the  solution  overflows  back  into 
the  tank,  a  smaller  quantity  is  forced  up  through  the  by-pass. 
A  small  motor  drives  the  two  pumps  and  the  stirrer. 

The  rated  capacity  of  this  system  is  12,000  gallons  per  hour, 
and  at  the  present  time  it  is  operated  at  the  rate  of  8,000 
gallons  per  hour.  At  this  rate,  the  reaction  time  is  about  82 
minutes,  and  the  temperature  from  190°  to  200°  F.  At  full 
capacity,  the  reaction  time  would  be  reduced  to  55  minutes. 

The  principal  feature  open  to  criticism  would  seem  to  be  the 
short  reaction  time  allowed  at  rated  load  and  the  use  of  two 
filters  with  such  a  small  head.  If  one  filter  becomes  slightly 
clogged,  an  excessive  amount  of  water  is  forced  through  the 
other  filter.  This  results  in  a  small  amount  of  precipitate 
passing  on  into  the  boilers.    There  is  also  some  evidence  of 
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precipitation  taking  place  in  the  boilers.    This  may  probably 
be  attributed  to  the  short  reaction  time  allowed. 

The  chemicals  used  at  present  are  lime,  soda  ash  and  cop- 
peras, and  the  charges  are  based  on  the  chemical  control  of 
the  filtered  water  made  twice  a  day.  For  sometime  soda  ash 
alone  was  used,  but  the  operation  could  not  be  controlled 
efficiently.  Recently  the  lime-soda  ash-copperas  mixture  has 
been  used,  and  the  treatment  has  improved  greatly.  The  plant 
is  operated  so  that  the  treated  water  requires  i  cubic  centi- 
meter of  N/20  acid  for  the  causticity  and  2  cubic  centimeters 
of  N/20  acid  for  the  alkalinity  for  100  cubic  centimeters  of 
water.    This  would  be  equivalent  to  75  parts  per  million. 

The  raw  water  is  pumped  from  the  Delaware  River  above 
the  city  proper  but  within  the  manufacturing  zone,  September, 
1916. 

Constituents  Parts  per  million 

Total  solids  65.4 

Organic  and  volatile  3.6 

Silica   lo.o 

Iron  and  alumina  1.7 

Calcium  bicarbonate  11.3 

Calcium  sulphate  21,9 

Magnesium  carbonate  9.9 

Sodium  chloride  7.0 

The  composition  of  the  water,  however,  is  subject  to  very 
considerable  variations,  which  depend  upon  the  season,  the 
state  of  the  river,  and  the  tide.  This  makes  careful  chemical 
control  imperative. 

The  boilers  are  cleaned  every  100  days,  and  are  operated  at 
about  122  per  cent,  rating.  As  yet,  there  is  still  considerable 
scale,  and  they  lose  on  an  average  between  four  and  five  tubes 
per  year.  It  cannot  be  said  that  the  operation  of  this  plant  is 
entirely  successful,  but  the  results  are  improving  and  it  is 
hoped  that  future  work  will  render  it  more  satisfactory. 

B011.ER  Compounds. 
It  will  be  seen,  therefore,  that  it  is  possible,  with  the  aid 
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of  a  properly  designed  and  operated  system,  to  eliminate  such 
a  portion  of  the  deleterious  ingredients  in  boiler  feed  water 
that  the  boilers  can  be  safely  driven  considerably  above  their 
rating,  and  boiler  repairs  and  cleaning  reduced  to  a  minimum, 
with  the  consequent  saving  in  fuel  and  labor,  and  generally 
increased  efficiency.  But  these  systems  cost  a  certain  amount 
of  money  and  require  a  certain  installation  of  apparatus,  so 
that  in  many  of  the  smaller  plants  recourse  is  had  to  the  use 
of  so-called  boiler  compounds. 

If  we  do  not  remove  the  scale-forming  ingredients  before 
they  enter  the  water,  our  only  recourse  then  is  to  so  treat  the 
water  that  when  these  ingredients  are  precipitated,  they  will 
come  down  in  the  form  of  loose,  amorphous  powders,  which 
will  not  adhere  to  the  tubes,  with  the  resulting  formation  the 
compact,  crystalline  deposit,  known  as  boiler  scale.  We  might 
easily  fill  a  page  with  a  list  of  substances  that  have  been  ex- 
ploited for  use  in  the  treatment  of  feed  waters:  ten  levers, 
oatmeal,  potato  peelings,  molasses,  kerosene,  graphite — noth- 
ing seems  to  be  too  fantastic.  Yet  all  of  them  seem  to  work 
under  certain  conditions.  They  might  be  divided,  however, 
for  purposes  of  discussion,  into  three  general  groups,  accord- 
ing to  their  apparent  method  of  operation,  mg.,  chemical,  col- 
loidal and  mechanical. 

The  chemical  compounds  comprise  a  large  number  of  ma- 
terials, such  as  soda  ash,  sodium  silicate,  sodium  fluoride,  di- 
sodium  hydrogen  phosphate,  sodium  bichromate  and  barium 
salts.  Fundamentally,  they  are  intended  to  cause  the  precipi- 
tation of  the  calcium  and  magnesium  salts,  that  cause  the  per- 
manent hardness  as  carbonates,  as  the  carbonates  come  out  as 
loose,  porous  precipitates;  while  the  sulphates  of  calcium  and 
the  hydrate  of  magnesia  would  form  dense  scale.  Since  soda 
ash  is  the  cheapest,  it  forms  the  basis,  and  the  greater  part, 
in  fact,  of  most  of  these  compounds.  A  typical  analysis  of  one 
of  these  compounds  is  as  follows : 
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Typicai,  Analysis  0?  Boiler  Compounds. 

Per  cent. 

Moisture    17.05 

Sodium  carbonate  70.11 

Sodium  hydrate  1 1.88 

Sodium  chloride  Trace 

Undetermined    0.96 

100.00 
Cost,  six  (6)  cents  per  pound. 

Cost  of  ingredients  at  current  price,  191 3,  2.62  cents. 

In  the  second  class  are  compounds  usually  of  vegetable  or 
organic  nature,  that  seem  to  depend  for  their  successful  use 
on  preventing  the  particles  of  precipitated  material  from  ad- 
hering to  the  tubes,  and  causing  them  to  go  down  as  a  fine 
mud.  The  basic  ingredient  seems  to  be  tannic  or  a  related 
acid,  and  their  action  seems  to  be  that  of  a  protective  colloid, 
in  that  it  causes  the  precipitation  of  the  salts  as  amorphous 
powders,  and  not  in  a  crystalline  form.  This  action  of  tannic 
acid  is  well  known  in  its  use  in  the  manufacture  of  colloidal 
graphite  and  in  the  manufacture  of  clay.  Of  the  other  organic 
materials  that  have  been  used  for  this  purpose,  these  probably 
decompose  at  the  temperature  in  the  boiler,  forming  acids  that 
have  this  same  useful  action. 

Many  of  these  compounds  also  contain  a  certain  amount  of 
soda  ash  to  assist  in  precipitating  the  salts  causing  the  perma- 
nent hardness,  in  a  less  harmful  form,  and  to  neutralize  any 
free  acids  that  would  interfere  with  the  protective  action  of  the 
tannic  acid. 

In  certain  waters,  compounds  of  this  class  are  frequently 
very  successful  while  under  other  conditions  they  seem  quite 
useless.  The  presence  of  considerable  quantities  of  magne- 
sium salts,  and  the  sulphates  and  chlorides  of  sodium,  are  ap- 
parently inimical  to  their  successful  use. 

The  third  class  of  compounds  attempt  to  prevent  the  forma- 
tion of  hard  crystalline  scale  by  their  effect  on  the  surface  of 
the  iron  in  the  boiler  so  that  the  scale  either  does  not  adhere, 
or  is  broken  up  as  soon  as  it  attains  any  thickness.    Graphite 
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and  kerosene  belong  to  this  class ;  and  as  usual  with  this  sys- 
tem of  treatment,  excellent  results  have  been  reported,  and 
again  complete  lack  of  success. 

A  fundamental  difficulty  in  the  use  of  boiler  compounds 
would  seem  to  the  writer  to  be  the  fact  that  no  attempt  seems 
to  be  made  generally  to  control  the  quantity  of  compound 
used  with  the  variations  of  the  boiler  feed ;  and  with  the  con- 
centration of  the  material  that  must  take  place  within  the 
boiler  itself.  It  will  be  seen  from  a  glance  at  Fig.  9  that  for 
instance  the  amount  of  sodium  hydroxide  solution  required 
changes  from  63  pounds  to  97  pounds  as  the  average  of  June 
and  of  August;  and  the  lime  changes  from  zero  in  February 
and  March  to  13.6  points  in  November.  Furthermore,  all  of 
these  compounds  are  relatively  expensive.  Lime  and  soda 
ash  are  two  of  the  cheapest  commercial  chemicals,  and  it 
would  seem,  therefore,  that  since  some  supervision  is  essen- 
tial, that  by  properly  supervising  the  application  of  calculated 
quantities  of  these  two  reagents  we  could  secure  at  a  minimum 
of  expense  practically  all  of  the  advantages  that  any  of  the 
patented,  and  therefore,  much  higher  priced  materials  could 
possibly  possess. 

For  comparison,  the  results  of  using  patented  boiler  com- 
pounds and  calculable  mixture  of  lime  and  soda  ash  at  the 
plants  are  included  in  the  following  table  of  costs  that  ex- 
hibits the  labor  cost,  the  cost  of  supplies,  repairs  and  depre- 
ciation, in  the  three  types  of  purification  systems,  and  in  the 
two  plants  using  boiler  compounds. 

No  attempt  has  been  made  to  credit  the  water  purifying 
systems  with  any  economy  due  to  fuel  saving. 

From  this  it  will  be  seen  that  taking  everything  into  con- 
sideration from  a  cost  standpoint,  the  installation  of  a  water 
purifying  system  is  not  an  expensive  luxury.  In  the  writer's 
opinion,  it  is  fundamentally  a  question  as  to  whether  the  plant 
can  afford  to  allow  a  man  with  fair  general  knowledge  to 
devote  an  hour  a  day  of  his  time  to  the  supervision  of  the 
treatment. 
36 
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The  required  chemical  tests  can  be  taught  any  intelligent 
foreman  in  a  few  hours;  and  the  necessary  calculations  can 
be  made  mechanically.  The  testing  solution  can  be  purchased 
already  made  up  so 'that  the  entire  testing  equipment  need  not 
cost  over  $15  to  $20,  and  its  use  involves  merely  the  simplest 
and  most  elementary  forms  of  procedure. 

Without  constant  supervision,  it  seems  certain  that  any 
method,  either  of  purification  or  the  use  of  compounds,  will 
inevitably  fail  to  be  successful,  and  on  the  other  hand,  with 
intelligent  supervision  the  simple  addition  of  properly  pre- 
pared mixtures  of  lime  and  soda  ash  to  the  water — either  in  a 
tank  prior  to  the  admission  of  the  water  to  the  boiler,  or  in 
the  boiler  itself — cannot  fail  to  result  in  a  noticeable  saving  in 
cleaning,  repairs,  fuel,  depreciation  of  the  boiler,  ability  to 
carry  higher  loads,  and  greater  safety  and  continuity  in  opera- 
tion. 

In  the  Appendix  will  be  found  an  outline  for  the  technical 
analysis  of  a  boiler  water,  and  two  methods  for  calculating  the 
treatment  required  for  softening. 

Tables  for  the  strength  of  soda  ash  and  caustic  soda. 

An  abstract  of  Stabler's  formulas  for  calculating  the  prob- 
able nature  of  boiler  waters. 

A   short    bibliography   of    American    literature    on    boiler 

waters. 

The  writer  takes  this  occasion  to  thank  Messrs.  Bruff, 
Desher,  Bryans,  Carter,  Grange,  Cannon  and  Kunberger  for 
their  assistance  in  compiling  the  detailed  analyses  and  figures 
used  in  this  paper. 

APPENDIX. 

Temporary  Hardness. 

Measure  200  cubic  centimeters  of  the  water  into  a  porcelain 
evaporating  dish  and  add  0.5  cubic  centimeter  of  lacmoid 
solution  (2  grams  in  i  liter  of  50  per  cent,  alcohol).  Add 
N/so  sulphuric  acid  to  the  water  from  a  burette  until  within 
I  or  2  cubic  centimeters  of  the  amounts  necessary  for  a  neu- 
tralization have  been  added.     The  dish  is  then  placed  on  a 
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tripod  and  the  contents  heated  until  bubbles  of  steam  begin 
to  break  at  the  surface  of  the  water.  The  dish  is  then  re- 
moved and  the  titration  continued  until  a  drop  of  the  acid 
striking  the  surface  of  the  liquid  and  sinking  to  the  bottom  of 
the  dish  produces  no  change  in  the  uniform  reddish  or  purple 
color  of  the  solution. 

The  number  of  cubic  centimeters  of  N/50  sulphuric  acid 
used  when  multiplied  by  20,  gives  the  niunber  of  parts  per 
million  of  alkalinity  in  terms  of  calcium  carbonate. 

ToTAi<  Hardness. 

Boil  down  the  solution  from  the  temporary  hardness  deter- 
mination to  100  cubic  centimeters,  dilute  up  to  200  cubic  centi- 
meters, add  25  cubic  centimeters  N/io  soda  reagent  and  again 
boil  down  to  100  cubic  centimeters,  dilute  to  200  cubic  centi- 
meters with  freshly  boiled  distilled  water.  Filter,  rejecting 
the  first  50  cubic  centimeters  and  titrate  100  cubic  centimeters 
of  the  filtrate  for  excess  of  soda  reagent,  using  N/20  sulphuric 
acid  and  erythrosine  as  an  indicator. 

If  S  =  N/20  cubic  centimeters,  HjSO^  equivalent  to  soda 
reagent  used,  and  N  =  cubic  centimeters  N/20  H^SO^  required 
for  the  excess  (back  titration),  then  the  total  hardness  in  parts 
per  million  of  calcium  carbonate  equals  12.5  (S — 2N). 

Water  containing  carbonates  of  sodium  and  potassium  will 
require  a  larger  amount  of  acid  to  neutralize  the  sample  after 
it  has  been  treated  than  is  required  to  neutralize  the  volume 
of  soda  reagent  originally  added.  The  non-carbonate  or  per- 
manent hardness  is  of  course  obtained  by  subtracting  the  al- 
kalinity from  the  t9tal  hardness. 

Unless  a  water  is  very  hard,  it  seems  best,  in  using  the 
"Soda  Reagent"  method,  to  obtain  the  non-carbonate  hardness 
by  difference,  as  explained  in  the  last  paragraph,  rather  than 
directly.  The  percentage  error  due  to  solubility  is  thus  re- 
duced. 

Bicarbonate,  Carbonate  and  Hydrates. 

Titrate  100  cubic  centimeters  in  the  cold  with  N/50  HjSO^, 
using  phenolphthalein  as  an  indicator.    Let  this  equal  P. 
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Titrate  loo  cubic  centimeters  in  the  cold  with  N/50  H^SO^, 
using  2.5  cubic  centimeters  of  erythrosine  (o.i  gram  of  sodium 
salt  to  I  liter  of  distilled  water  and  5  cubic  centimeters  of 
chloroform)  making  the  titrate  in  a  stoppered  glass  bottle, 
shaking  vigorously  after  each  addition  of  acid.  Let  this 
equal  E. 

The  relations  are  then  shown  by  the  following  table  from 
Standard  Methods  of  Water  Analysis.    A.  P.  H.  A. 

Bicarbonates        Corbonates  Hydrates 

P  =  0 E  o  o 

P/>iE    E-2P  2?  O 

P=>^E O  2?  o 

P/  KE o  2(E  — P)      2P  — E 

P  =E o  o  E 

E  =  Erythrosine  alkalinity. 

P  =  Phenolphthalein  alkalinity. 

DiCTERM  I  NATION   OF   CARBONIC   ACID. 

Carbonic  acid  may  exist  in  water  in  three  forms,  free  car- 
bonic acid,  bicarbonate,  and  carbonate.  One-half  the  carbonic 
acid  as  bicarbonate  is  known  as  the  "half  bound  carbonic 
acid."  The  carbonic  acid  of  carbonate  plus  half  that  of  bi- 
carbonate is  known  as  the  "bound  carbonic  acid." 

Free  Carbonic  Acid. 

Reagents. — Standard  N/22  solution  of  sodium  carbonate. 
Dissolve  2.41  grams  of  dry  sodium  carbonate  in  i  liter  of  dis- 
tilled water  which  has  been  boiled  and  cooled  in  an  atmos- 
phere free  from  carbonic  acid. 

Preserve  this  solution  in  bottles  of  resistant  glass,  pro- 
tected from  the  air  by  tubes  filled  with  soda-lime.  One  cubic 
centimeter  equals  i  milligram  of  COj. 

Procedure, — Measure  100  cubic  centimeters  of  the  sample 
into  a  tall,  narrow  vessel,  preferably  a  100  cubic  centimeter 
Nessler  tube,  and  titrate  rapidly  with  N/22  sodium  carbonate 
sdlution,  stirring  gently  until  a  faint  but  permanent  pink  color 
is  produced  by  phenolphthalein. 
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The  number  of  cubic  centimeters  of  N/22  sodium  carbonate 
solution  used  in  titrating  100  cubic  centimeters  of  water,  mul- 
tiplied by  10,  gives  the  parts  per  million  of  free  carbonic  acid 
as  CO,. 

Owing  to  the  ease  which  free  carbonic  acid  escapes  from 
water,  particularly  when  present  in  considerable  quantities,  it 
is  highly  desirable  that  a  special  sample  should  be  collected 
for  this  determination,  which  should  preferably  be  made  on 
the  ground.  If  the  analysis  cannot  be  made  on  the  ground, 
approximate  results  from  water  not  high  in  free  carbonic  acid 
may  be  obtained  from  samples  collected  in  bottles  which  are 
completely  filled  so  as  to  leave  no  air  space  under  the  stopper. 

Bicarbonate  (HCOs),  Carbonic  Acid  as  Bicarbon- 
ate (COa),  AND  Half  Bound  Carbonic  Acid. 

When  a  water  is  acid  to  phenolphthalein  these  three  forms 
are  computed  as  follows,  from  the  alkalinity  expressed  in 
terms  of  calcium  carbonate. 

Bicarbonate  (HCOs)  i-^^  times  the  alkalinity. 

Carbonic  acid  (COj)  as  bicarbonate  0.88  times  the  al- 
kalinity. 

Half  bound  carbonic  acid  0.44  times  the  alkalinity. 

When  the  water  is  alkaline  to  phenolphthalein,  bicarbonates 
are  present  only  when  this  alkalinity  is  less  than  one-half  that 
by  methyl  red  or  erythrosine.  Then  the  bicarbonate  alka- 
linity is  equal  to  the  total  alkalinity  by  methyl  red  or 
erythrosine  minus  twice  the  alkalinity  by  phenolphthalein. 
When  the  difference  is  expressed  in  terms  of  calcium  carbon- 
ate, the  bicarbonate,  carbonic  acid  as  bicarbonate,  and  half 
bound  carbonic  acid  are  determined  from  it  by  the  factors 
given  above. 
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Carbonate  (COj),  Carbonic  Acid  as  Carbonate   (CO2), 

AND  Bound  Carbonic  Acid. 

Carbonate  is  computed  as  1.2  times  the  alkalinity  expressed 
in  terms  of  calcium  carbonate,  as  determined  by  phenolph- 
thalein. 

Carbonic  acid  as  carbonate  is  computed  as  0.88  times  the 
same.  Bound  carbonic  acid  is  computed  as  0.44  times  the 
alkalinity  expressed  in  terms  of  calcium  carbonate  as  deter- 
mined by  methyl  red,  lacmoid  or  erythrosine.  It  should  be 
noted  that  half  bound  carbonic  acid  is  equal  to  one-half  the 
bicarbonate  carbonic  acid  and  that  the  bound  is  the  sum  of 
the  carbonic  acid  as  carbonate  and  one-half  that  as  bicarbonate. 

Determination  of  Chlorine. 

One  hundred  to  two  hundred  cubic  centimeters,  according  to 
the  chlorine  content,  are  titrated  with  N/io  silver  nitrate,  using 
a  few  drops  of  a  saturated  solution  of  potassium  chromate  as 
an  indicator.  The  silver  nitrate  solution  is  added  from  a 
burette  until  the  last  drop  produces  a  faint  blood-red  tinge,  in 
evidence  that  all  the  chlorine  has  combined  with  the  silver. 
The  silver  nitrate  solution  is  standardized  against  C.  P.  sodium 
chloride  and  the  factor  calculated  to  CI. 

In  water  analysis  we  combine  the  elements  as  follows : 
CI  to  Na,  then  K,  then  Mg,  then  Ca.    SO,  to  Na  (if  not 
enough  CI  to  saturate  it)  then  Ca,  then.Mg.    CO^  to  Ca  and 
Mg;  if  in  excess,  then  to  Na. 

Lime  Value  and  Soda  Value. 

The  following  methods  may  be  employed  for  the  determina- 
tion of  the  amount  of  lime  and  soda  required  for  the  softening 
of  a  water. 

Lime  Value. 

Two  hundred  cubic  centimeters  of  the  cold  water  to  be 
softened  are  mixed  with  50  cubic  centimeters  of  saturated 
lime  water  of  known  strength  in  a  250  cubic  centimeter  volu- 
metric flask  and  heated  to  boiling.  The  strength  of  the  lime 
water  must  be  determined  for  each  series  of  determinations. 
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After  ccK)ling,  the  flask  is  filled  to  the  mark  with  water,  the 
contents  are  mixed,  and  200  cubic  centimeters  are  filtered 
through  a  dry  filter  and  titrated  in  a  porcelain  dish  with  N/io 
—  HCl  with  methyl  orange  as  an  indicator.  For  this  purpose 
if  "B"  cubic  centimeters  of  HCl  are  necessary. 

The  milligrams  of  lime  per  liter  required  to  soften  the  water 
tested  may  be  computed  by  the  following  formula : 

(4a  —  56)  3.51  CaO. 

Soda  Value. 

Then  add  to  the  neutralized  solution  in  the  porcelain  dish 
20  cubic  centimeters  N/io  —  NagCGg  and  heat  to  the  begin- 
ning of  a  boiling.  The  contents  of  the  dish  are  washed  with 
water  free  from  CO2  into  a  250  cubic  centimeter  flask,  cooled, 
made  up  to  the  mark,  mixed  and  filtered.  200  cubic  centi- 
meters of  the  filtrate  are  measured  off  and  the  excess  of 
alkali  titrated  with  N/io  —  HCl.  The  number  of  cubic  centi- 
meters used  is  designated  by  c. 

Then  the  number  of  milligrams  of  soda  per  liter  required  to 
soften  the  water  treated  may  be  computed  by  the  following 
formula : 

{20b  —  5  —  4c)  33.13  Na^COa. 

Shorter  Control  Method  for  Calculating  Softening 

Reagents. 

Place  100  cubic  centimeters  of  the  raw  water  in  a  150  cubic 
centimeter  Erlenmeyer  flask  and  add  10  cubic  centimeters  ot 
N/io  Na^COg  solution.  Place  flask  on  a  water  bath  and 
bring  bath  slowly  up  to  boiling;  hold  for  5  minutes.  Filter 
through  a  dry  filter  and  titrate  with  N/io  acid  using  phenol- 
phthalein  and  methyl  orange,  as  an  indicator.  On  the  neutral- 
ization with  phenolphthalein,  note  the  cubic  centimeters  of  acid 
and  let  this  equal  A.  Then  add  methyl  orange  and  continue 
titration.    Let  the  total  acid  used  equal  B. 

Temporary  hardness  =  B  —  2A  =  T. 
Permanent  hardness  =  10  —  B  =  P. 

If  T  =  P,  use  caustic  soda  only.    T  X  0.333  =  pounds  of 
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100  per  cent.  NaOH  per  i,ooo  gallons  of  water;  T  X  1.0656 
=  pounds  of  37*^  B  solution. 

If  T  is  greater  than  P,  we  use  P  X  0.333  =  pound  of  100 
per  cent.  NaOH  per  1,000.  P  X  1.0656  =  pounds  of  37*^  B 
solution,  and  (T  —  P)  X  0.231  =  pound  of  dry  CaO  100 
per  cent. ;  (T  —  P)  X  ^75  =  pounds  of  clear  saturated  lime- 
water. 

If  T  is  less  than  P,  we  use  T  X  0.333  :=  pound  of  100  per 
cent.  NaOH.  T  X  1.0656  =  pounds  of  37°  B  solution.  (P  — 
T)  X  0.4412  =  pound  of  100  per  cent.  NaCOj,  (P  —  T)  X 
2.1 130  =  pounds  of  26°  B  solution. 

Tabi,e  ot  Strength  op  Sodium  Hydroxide  and  Carbonate 


Specific  gravity 

Degree  a 

1.060 

8 

1075 

10 

1.090 

12 

I.IO8 

14 

1. 125 

18 

I.I42 

18 

1. 162 

20 

I.180 

22 

1.200 

24 

1.220 

26 

1. 241 

28 

1.263 

30 

1.285 

32 

1.308 

34 

1.333 

36 

1.358 

38 

1.384 

40 

1. 4 10 

42 

1439 

44 

1.469 

46 

1.499 

48 

1.530 

50 

Solution. 

im4        Per  cent.  NaOH 
5.20 
6.58 
7.90 

9.53 
11.06 
12.72 

1444 
16.00 

17.81 
19.65 
21.55 
23.50 
25.50 

27.65 
30.09 
32.59 
35.10 
37.65 
40.58 
43.70 
46.84 
50.10 


Per  cent.  NafCOj 

5.65 
7.08 

8.52 
10.11 
11.67 
13.29 


Abstracts  op  Stabi^er's  Formui^as. 

These  formulas  are  applied  to  analysis  reported  in  the  ionic 
form. 
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Soap  Cost  in  Cents  per  i,ooo  Gallons. 

(0=9  +  i.79Fe  +  5-54A1  :  2.5Ca  +  4.iiMg  +  49.6H. 
Lime  required  for  softening  in  pounds  of   (90  per  cent. 
CaO)  lime  per  1,000  gallons. 

(2)  =  0.0093 1 Fe  +  0.0288AI  +  0.02 1 3Mg  :   0.258H  -}- 

0.00426  HCOg  +  o.oiiSCOa. 

Soda  ash  required  for  softening  in  pounds  of  (95  per  cent. 
NajCOg)  soda  ash  per  1,000  gallons. 

(3)  =  o.oi67Fe  +  0.05 1 5  Al  +  o.o232Ca  +  o.0382Mg  + 

0.462H  —  o.oissCOj  —  0.00763HCO8. 

Foaming  Coefficient. 

(4)  =  2.7Na  +  2K. 

Non-foaming,  F  less  than  60;  semi-foaming,  F60  —  200; 
foaming,  F  =  more  than  200.  Run  in  hours  before  foaming 
commences. 


(5)=RF  =  A.(|._,) 


Where  A  =  water  capacity  of  boiler. 

B  =  hourly  quantity  of  feed  water  used. 

C  =  constant  for  type  of  boiler. 

F  =  foaming  coefficient. 

C  =  Locomotive  boilers  2,500-  3,500 

Sterling  boiler  4,000-  5,000 

B.  &  W.  and  Heine  S,oo(>-  7,000 

Horizontal  return  tubular  6,000-10,000 

Old  style,  2-flue  17,000 

Corrosion  Coefficient. 

(6)  C  =  H  -f  0.1116AI  -f  o.036iFe  +  o.o828Mg  —  0.0336 
COa  —  0.0165HCO8. 

If  C  is  positive  the  water  will  be  corrosive;  if  C  +  o.0503Ca 
be  negative  it  will  not  be  corrosive;  if  C  is  negative,  but  C  + 
o.o503Ca  is  positive,  it  may  or  may  not  be  corrosive. 
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Quantity  of  Scale  in  Pounds  per  i,ooo  Gallons  of  Water. 

(7)  =  0.00833  suspended  matter  +  o.oo833Li  +  o.6i07Fe 

+  0.01S7AI  +  o.0338Mg  +  0.0246C  +  Ca  should 
not  exceed  0.668CO8  +  0.328HCO8  +  0.417504. 

Quantity  of  Hard  Scale  in  Pounds  per  1,000  Gallons  of  Water. 

(8)  =  0.008338102  +  o.oi38Mg  +  (0.016CI  +  0.0118504 

—  o.0246Na  —  0.0145K). 

The  value  for  the  quantity  in  the  parenthesis  should  not  ex- 
ceed o.oi  18504  or  o.0283Ca  or  be  less  than  zero. 

Coefficient  of  scale  hardness  H  =  — z^ — z —  )-(. 

Scale  (7) 

Soft  scale  =  H  less  than  0.25 ;  medium  scale  =:  H  0.25  — 
0.50;  hard  scale  =  H  more  than  0.50. 

In  addition,  if  S  is  less  than  i  =  very  little ;  S  is  i  —  2  = 
little ;  S  is  2  —  4  =  much ;  S  is  more  than  4  =  very  much. 
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Power,  May,  1912,  p.  760. 
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Elec.  World,  1909,  pp.  31,  312,  546,  842,  1107,  1362. 

1910,  pp.  46,  286. 
Proc.  A.  W.  W.  Asso.,  1909,  p.  495. 
Municipal  Eng.,  Aug.,  1909,  p.  495. 
Power,  Aug.,  1909,  p.  347. 
July,  1909,  p.  124. 
June,  1909,  p.  1091. 
Science  Abstracts,  April,  1909,  p.  141. 
Power,  March,  1909,  p.  552. 

Feb.,  1909,  p.  247. 
Eng.  News,  Nov.,  igo8,  p.  561. 
Eng.  Record,  June,  1908,  p.  714. 
Power,  April,  1908,  p.  679. 
Eng.  Mag.,  March,  1908,  p.  929. 
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(Mr.  Fulweiler,  at  the  close  of  a  synopsis  of  his  paper,  gave 
a  very  interesting  lecture  on  the  subject,  accompanied  with 
quite  a  number  of  slides.) 

The  Chairman  :  I  think  v^e  are  all  greatly  indebted  to  Mr. 
Fulweiler  for  the  very  interesting  paper  he  has  just  read. 
Will  some  one  open  the  discussion  ? 

Mr.  a.  B.  Way:  Mr.  Chairman,  I  note  Mr.  Fulweiler's 
remark  that  he  did  not  like  the  price  of  that  compound.  Just 
perhaps  for  his  amusement  I  will  mention  a  compound,  of 
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which  we  bought  a  small  amount,  costing  24  cents.  I  was  able 
to  make  this  compound  for  about  24  cents  a  barrel.  There  is 
one  phase  of  this  subject  which  has  been  brought  to  our  par- 
ticular attention  which  Mr.  Fulweiler  passed  over,  and  I  think 
it  merits  serious  consideration.  What  effect  has  the  blowing 
down  of  the  boiler  to  get  rid  of  the  excess  alkaline  materials, 
on  the  cost  of  the  treatment,  in  ternis  of  heat  loss? 

I  know  of  a  specific  case,  which  is  quite  parallel  to  one 
spoken  of  by  Mr.  Fulweiler, — ^a  case  where  there  were  16 
250-horse-power  B.  &  W.  boilers,  and  the  alkalinity  of  the 
water  about  the  same  as  that  which  he  mentions.  These  boilers 
would  have  a  total  holding  capacity  of  about  a  half  million 
pounds  of  water,  which  would  contain  at  all  times  175  pounds 
of  alkalies  in  solution,  calculated  on  a  350  parts  per  million 
basis.  Now,  if  400,000  gallons  or  about  3,000,000  pounds  of 
water  containing  210  parts  per  million  of  alkalies  were  run  in- 
to these  boilers  daily  it  means  a  daily  addition  of  630  pounds 
of  alkalies,  and  to  keep  the.  concentration  down  to  175  pounds 
would  require  the  elimination  of  about  a  million  and  a  third 
pounds  of  water  per  day.  To  heat  this  amount  of  water  to  the 
temperature  in  the  drums,  at,  say,  125  pounds  boiler  pressure 
would  require  something  like  20  tons  of  fuel  per  day;  basing 
our  calculations  on  14,000  B.  t.  u.  per  pound  of  fuel  and  70  per 
cent,  efficiency. 

We  had  occasion  to  decide  between  the  use  of  a  water  which 
we  pump  from  wells  five  miles  from  the  works  and  which 
would  require  treatment,  and  the  use  of  metropolitan  water, 
which  requires  no  treatment,  almost  no  compound;  and  when 
we  came  to  consider  the  erection  of  a  treating  plant  and  the 
amount  of  blowing  down  that  was  said  to  be  necessary,  we 
found  that  if  we  bought  metropolitan  water  at  8  cents  per 
hundred  cubic  feet  on  the  one  hand  and  pumped  the  water 
from  our  wells  at  2  cents  per  hundred  cubic  feet,  on  the 
other  hand  we  would  save  money  by  buying  metropolitan 
water,  simply  because  of  the  extra  cost  of  fuel  necessary  to 
heat  the  large  amount  of  water  we  would  have  to  draw  away. 
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Mr.  J.  M.  Spitzglass  (Chicago):  Mr. . Chairman,  in  my 
opinion  this  paper  represents  an  excellent  treatise  on  water 
purification  for  any  purpose,  whether  for  gas  making  or 
steam  generation. 

In  reading  the  paper  I  formed  a  notion  that  while  Mr. 
Fulweiler  brought  out  that  it  is  best  to  purify  the  water  be- 
fore it  enters  the  boilers,  in  a  way  he  very  nearly  carried  on 
the  same  basis  the  treatment  of  putting  in  some  chemical  in 
the  boiler  with  the  purification  of  the  water  before  it  enters 
the  boiler,  but  when  I  heard  Mr.  Fulweiler  presenting  the 
paper,  that  notion  was  modified  a  little.  I  believe  that  the 
adding  of  compounds  or  anything  else  to  the  boiler,  should 
never  be  compared  with  the  purification  of  water  before  it 
enters  the  boiler. 

Mr.  Way  in  discussing  the  paper,  brought  out  very  nicely 
how  much  water  we  have  to  remove  from  the  boilers  if  we  do 
put  in  some  compounds  which,  of  course,  does  not  enter  into 
the  calculations  of  the  comparative  table  given  on  page  564  of 
this  paper;  but  I  would  say,  from  my  own  experience,  which 
I  will  give  you  later,  that  that  water  is  not  wasted,  because 
that  whole  thing  is  not  removed  from  the  boilers.  It  goes 
into  the  pipes.  And  the  reason  I  know  about  it  is  this :  In  my 
work  with  steam  flow  meters  I  usually  get  complaints  once  in 
a  while  that  the  meter  does  not  work. 

This  happens  when  the  openings  of  the  Pitot  tube  are  plug- 
ged tip  with  scale,  and  we  have  to  pull  out  the  tubing  and  clean 
it.  In  some  places  they  have  to  pull  out  a  tube  every  day  and 
clean  out  the  sludge  that  comes  with  the  steam.  Sometimes  the 
meter  reads  too  high,  because  about  half  the  area  of  the  pipe 
is  filled  with  scale.  You  will  find  where  they  use  a  boiler  com- 
pound, if  you  cut  a  pipe,  even  far  away  from  the  boiler,  you 
will  find  exactly  the  same  coating  that  Mr.  Fulweiler  showed 
us,  from  the  scale  in  the  boiler.  I  have  seen  it  myself  in  many 
cases.  In  one  case,  not  far  from  here,  they  have  been  using 
boiler  compotmds.  I  do  not  know  whether  they  bought  them 
or  used  their  own.  After  they  experimented  with  the  meter 
tubes  in  the  pipes  they  decided  they  would  have  to  put  in  a 
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purifying  system  and  clean  the  water  before  it  goes  into  the 
boilers. 

In  the  table  that  Mr.  Fulweiler  gives  us,  he  compares  the  six 
systems  on  the  same  basis — ^the  grain  of  hardness. 

Now,  that  is  not  fair,  because  you  have  the  grains  of  hard- 
ness measured  at  the  time  when  the  water  enters  the  purifier 
or  the  boiler.  The  question  is  to  compare  it  when  that  hard- 
ness is  removed,  and  then  you  can  compare  it  on  the  same 
basis.  Now,  since  the  boiler  compound  did  not  remove  any- 
thing from  the  boiler,  therefore  the  cost  per  grain  of  hardness 
will  be  almost  infinity.     (Laughter.) 

I  will  say  that  again.  In  presenting  the  paper,  Mr.  Ful- 
weiler told  us  several  times  that  the  main  thing  is  to  purify 
the  water  before  it  enters  the  boiler ;  but  he  suggested  that  we 
need  a  man  to  watch  it.  Of  course,  that  is  true  for  best  results. 
But  I  believe  even  if  you  have  no  one  to  observe  it  closely,  it 
is  still  better  to  purify  the  water  somehow  than  to  let  it  go 
through  the  boiler  as  it  is ;  or  else  buy  city  water,  as  Mr.  Way 
has  suggested. 

There  is  one  question  I  would  like  to  ask  Mr.  Fulweiler. 
In  Table  II  on  page  580  where  he  gives  the  solubilities  of 
boiler  water  constituents. 

Does  that  solubility  apply  the  same,  whether  you  have  only 
one  of  those  constituents,  or  many  of  them  together?  Will  it 
still  dissolve  the  same  amount  as  given  in  this  table  ? 

And  another  question  is:  It  is  given  here  that  it  dissolves 
so  many  parts — per  million  for  instance,  the  first  one  dissolves 
2,330  parts  of  Calcium  sulphate  per  million  cold,  and  2,170 
parts  per  million  hot.  Do  we  understand  from  this  that  if  the 
water  is  hot  it  dissolves  less  of  the  salt  than  when  it  is  cold? 

Not  knowing  much  about  chemistry,  I  thought  when  we 
heat  water  it  is  more  soluble  for  any  salt.  If  I  am  wrong,  of 
course  then  I  will  admit  it. 

A  Member  :    You  are  wrong. 

Mr.  Spitzglass  :  I  had  that  notion,  that  the  result  with  hot 
water  was  quicker. 

One  more  word  about  the  comparative  table.     I  want  to 
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bring  out  the  fact  that  in  whatever  way  we  can  do  the  work 
we  should  rather  purify  the  water  before  it  enters  the  boilers 
than  put  it  in  the  boilers  as  it  is,  because  there  will  be  added 
the  cost  of  cleaning  the  boilers  and  the  cost  of  cleaning  the 
pipes  a  long  distance  from  the  boilers. 

Mr.  M.  G.  Wewh  (Schenectady,  N.  Y.)  :  I  would  like  to 
ask  Mr.  Fulweiler,  in  figuring  the  cost  of  cleaning  boilers,  did 
you  figure  just  the  cost  of  cleaning  the  tubes,  or  opening  the 
boiler?  It  is  quite  a  different  proposition  to  open  a  B.  &  W. 
boiler,  than  it  is  a  Stirling  boiler.  If  he  figures  the  time  of 
opening  a  B.  &  W.  boiler  as  well  as  cleaning,  I  do  not  think 
it  is  fair  for  the  comparison,  because  it  takes  a  great  deal  more 
time  to  get  a  B.  &  W.  boiler  ready  to  clean  than  it  does  a 
Stirling,  while  the  same  length  of  time  might  be  required  to 
clean  the  tubes  which  would  be  properly  chargeable  against 
the  boiler  compound. 

Mr.  M.  E.  Mukli^ER  (New  York):  Mr.  Fulweiler 
has  explained  the  function  of  the  lime  and  caustic  soda  in  the 
purification  of  water,  and  he  also  mentioned  the  use  of  cop- 
peras, but  did  not  explain  the  use  of  this  constituent. 

Mr.  F.  W.  Sperr,  Jr.  (Pittsburgh,  Pa.)  :  I  have  a  point  to 
bring  up  which  is  suggested  by  the  title  of  the  paper,  although 
it  does  not  so  much  concern  the  specific  subject  of  boiler 
water  purification.  The  paper  is  an  admirable  treatise  on  this 
subject  and  we  are  to  be  congratulated  in  having  Mr.  Ful- 
weiler present  it  to  us  in  this  way. 

What  I  have  particularly  in  mind  is  the  possibility  of  puri- 
fying or  neutralizing  the  corrosive  qualities  of  certain  con- 
denser waters.  Recently  several  cases  have  come  to  my  atten- 
tion where  saline  or  acid  waters  are  used  and  the  steel  tubes 
of  the  condensers  and  other  cooling  apparatus  have  to  be  re- 
placed in  the  course  of  i8  months  or  so.  This,  of  course,  is 
an  expensive  proposition.  We  have  to  choose  between  it  and 
making  the  tubes  of  heavier  material  (say  cast  iron)  so  that 
they  will  last  longer;  or  else  find  some  means  of  neutralizing 
the  action  of  the  water.  It  is  out  of  the  question  actually  to 
neutralize  the  acid  in  such  large  quantities  of  water;  but  we 
37 
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might  employ  a  device  that  has  been  successfully  used  in  the 
case  of  many  corrosive  boiler  waters.  This  is  to  suspend  zinc 
plates  in  the  water  and  connect  them  with  the  steel  tubes,  etc., 
so  as  to  form  a  galvanic  couple  protecting  the  iron  at  the  ex- 
pense of  the  zinc.  I  should  be  much  interested  to  hear  if 
anyone  has  tried  this.  I  personally  should  not  recommend  it 
as  a  substitute  for  water  purification  for  boiler  practice,  al- 
though it  has  been  stated  to  give  good  results ;  but  it  certainly 
offers  possibilities  for  the  inexpensive  protection  of  condensers 
and  other  apparatus  exposed  to  the  action  of  large  quantities 
of  corrosive  water. 

THie  Chairman:  I  will  call  upon  Mr.-Fulweiler  to  close 
the  discussion. 

Mr.  Fui*weii*BR:  I  am  glad  that  attention  has  been  called 
to  the  question  of  the  advisability  of  the  treatment  of  water 
before  entering  the  boiler  or  in  the  boiler.  I  do  not  think  we 
should  ever  use  a  boiler  as  a  means  of  carrying  on  chemical 
reactions  unless  we  are  absolutely  forced  to  it,  and  I  do  not 
feel  that  there  is  really  any  good  argument  against  treatment 
of  water  before  it  enters  the  boiler  except  that  of  space.  I 
believe  that  even  very  small  plants  would  find  it  possible  to 
rig  up  a  simple  treating  system,  composed  of  several  tanks  and 
a  wooden  filter  operated  by  gravity.  A  ptunp,  a  steam  injector 
and  a  pair  of  scales  would  complete  the  equipment.  If  as 
mentioned  in  the  paper,  you  have  some  one  who  can  watch  the 
addition  of  the  chemicals,  you  are  sure  to  get  results  and  the 
cost  of  installation  and  operation  would  be  so  low  that  it  is 
certainly  worth  consideration  even  in  the  smaller  plants,  unless 
the  room  for  the  tanks  is  not  available. 

The  compounds  are  easy  to  use,  under  many  conditions  give 
fairly  satisfactory  results  and  they  are  generally  sold  by  clever 
salesmen. 

With  reference  to  solubility,  generally  the  solubility  of  a 
salt  in  water  increases  with  the  temperature,  but  there  are 
some  salts  that  are  less  soluble  at  high  temperatures  than  at 
low  temperatures.  In  other  salts,  the  solubility  may  vary  with 
the  temperature,  such  as  Glauber's  salts.    Here  you  may  have 
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practically  a  solid,  as  the  temperature  rises  it'  becomes  liquid, 
at  still  higher  temperature  it  becomes  solid  again.  The  solu- 
bility of  many  salts  is  effected  by  the  presence  of  other  con- 
stituents in  the  solution.  Some  salts  are  rendered  much  more 
soluble,  while  others  are  practically  precipitated  by  the  pres- 
ence of  another  component. 

Treatment  with  Copperas:  It  seems  that  in  some  systems 
where  they  have  only  a  small  amount  of  material  to  be  re- 
moved, it  is  difficult  to  filter  that  small  amount,  and  where  the 
suspended  material  runs  up  a  little  they  find  it  advantageous 
to  add  copperas  and  then  an  excess  of  lime  to  act  as  a  coagu- 
lent.    This  increases  the  efficiency  of  the  filtration. 

Regarding  the  cost  of  cleaning:  The  figures  I  used  included 
the  opening  of  the  boiler,  the  actual  cleaning  of  the  tubes 
themselves  and  replacing.  They  did  not  include  firebox  re- 
pairs. In  that  connection  it  is  only  fair  to  state  that  it  costs 
a  lot  of  money  to  open  up  a  B.  &  W.  boiler,  but  that  is  very 
easy  to  clean  when  you  get  it  open,  and  I  think  in  the  long  run 
these  factors  average  up  pretty  well. 

About  zinc  plates :  There  is  probably  more  literature  on  the 
use  of  zinc  plates  as  preventatives  of  corrosion  than  almost 
any  feature  of  boiler  treatment;  and  it  is  my  understanding 
from  the  later  discussions  that  the  use  of  zinc  plates  is  not 
as  well  thought  of  as  heretofore ;  in  other  words,  the  evidence 
now  is  tending  against  them. 

The  Chairman:  I  think  I  voice  the  sentiments  of  the 
Session  and  Institute  in  thanking  Mr.  Fulweiler  for  his  very 
interesting  paper. 

Before  we  close  we  have  an  annotmcement  to  make.  The 
American  Gas  Industry  Manufacturers*  Association  has  a  very 
complete  exhibit  of  instruments  used  in  the  manufacture  of 
gas,  in  the  Florentine  Room ;  you  are  invited  to  attend. 

We  meet  this  afternoon  in  the  Gold  Room.  There  will  be 
a  few  Distribution  matters  to  be  disposed  of  and  I  hope  you 
will  be  there  promptly. 

(A  motion  was  made  and  duly  seconded  to  adjourn.  The 
motion  prevailed.) 

Adjourned. 


582 
CHEMICAL  SECTION. 

Sacoiid  Sastton,  Thursday »  October  19,  3.45  P.  M. 

Mr.  R.  B.  Harper,  Vice-President,  presiding. 
Mr.  Louis  J.  Becker,  Secretary. 

The  Chairman:  First  is  a  report  of  the  Committee  on 
Chemical  Tests  which  Mr.  Fulweiler  will  read. 

Mr.  W.  H.  Fulweiler:  Mr.  Chairman,  owing  to  the  un- 
avoidable absence  of  Mr.  Tutwiler,  the  Chairman  of  the  Com- 
mittee on  Chemical  Tests,  which  completed  the  Gas  Chemists 
Handbook,  and  which  I  think  is  the  important  thing  that  Mr. 
Tutwiler  wished  to  bring  out.  I  am  going  to  burden  you  with 
reading  this  report. 

REPORT  OF  COMMITTEE  ON  CHEMICAL  TESTS. 

Since  the  last  meeting  of  the  Institute,  the  Committee  on 
Chemical  Tests  has  directed  its  activities  chiefly  toward  the 
revision  of  the  Gas  Chemists'  Handbook,  compiled  in  19 14  by 
Mr.  W.  H.  Fulweiler. 

Mr.  Fulweiler,  in  presenting  his  report  at  the  Ninth  Annual 
Meeting  of  the  Institute,  stated  as  follows : 

The  magnitude  and  delicacy  of  this  work  is  fully  realized 
and  this  is  presented  primarily  as  a  progress  report.  In  time, 
the  Institute  would  be  well  repaid  for  the  expense  incurred  in 
the  publication  of  such  a  handbook  by  the  uniformity  of  practice 
that  would  result  from  the  adoption  of  these  methods  and  by  the 
convenience  to  the  gas  chemist  of  having  recognized  standard 
methods  pertaining  to  the  industry  collected  in  one  convenient 
publication. 

While  the  first  issue  of  the  Handbook  was  a  very  decided 
step  in  the  right  direction,  it  was  recognized  that  much  was 
still  to  be  accomplished  and  the  continuance  of  the  work  de- 
volved upon  the  1915  Committee  on  Chemical  Tests.  This 
Committee  was  unable  to  do  more  than  report  satisfactory 
progress  at  the  1915  meeting  of  the  Institute  and  the  same 
Committee  was  re-appointed  to  continue  the  revision  over 
1916. 
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It  was  felt  from  the  start  that  it  was  of  first  importance  that 
the  work  should  be  carried  out  by  a  committee  whose  activi- 
ties covered  as  wide  a  field  as  possible,  not  only  in  the  gas 
industry  but  in  collaterial  lines  as  well,  especially  in  the  coke 
oven  and  coal  tar  by-product  industries  which  are  becoming 
yearly  more  closely  identified  with  the  gas  business.  For  this 
reason,  special  effort  was  made  to  enlist  the  co-operation  of 
chemists  skilled  in  these  various  lines  and  I  have  felt  myself 
and  the  Institute  most  fortunate  in  having  secured  the  assist- 
ance of  the  gentleman  who  served  with  me  on  the  Committee 
in  1915  and  1916. 

Mr.  Fulweiler,  in  concluding  his  report,  states : 

It  is  urged  that  special  attention  be  given  to  the  question  of 
standard  methods  and  to  the  peculiar  conditions  under  which 
samples  must  be  taken  in  the  gas  industry. 

The  Committee  has  felt  with  Mr.  Fulweiler  that  the  stand- 
ardization of  methods  of  testing  and  sampling  was  the  chief 
consideration  to  which  it  should  devote  its  attention,  and  in 
the  Handbook  which  we  now  offer  for  your  consideration,  we 
have  endeavored  to  round  out  as  far  as  possible  the  work  of 
the  first  committee  and  to  standardize  and  bring  up-to-date 
methods  which  have  been  developed  or  improved  since  the 
work  was  inaugurated  in  1914.  It  is  hoped  that  owing  to 
the  wide  connections  of  the  members  of  the  Committee  and 
the  various  sources  from  which  these  methods  have  been 
drawn  that  progress  has  been  made  toward  the  accomplish- 
ment of  this  much  desired  result. 

The  Committee  has  devoted  a  considerable  amount  of  time 
to  the  consideration  of  proper  methods  of  sampling,  recog- 
nizing the  fact  that  unless  the  sample  is  properly  taken,  the 
analysis  might  not  only  be  worthless,  but  absolutely  mislead- 
ing. We  have  endeavored  to  have  the  directions  for  sampling 
as  well  as  for  testing  so  clear  that  little  difficulty  will  be  en- 
countered even  by  chemists  of  limited  experience. 

The  Committee,  recognizing  the  great  progress  being  made 
in  the  application  of  chemistry  to  the  gas  industry  and  feeling 
that  even  companies  of  moderate  size  can  well  afford  to  have 
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on  their  staff  chemists  or  men  of  some  chemical  training,  has 
kept  in  mind  primarily  the  assistance  of  these  men  rather  than 
the  engineer,  although  it  has  endeavored  to  present  the  subject 
matter  in  a  manner  which  may  be  easily  imderstood  by  all. 
It  will  be  noted  that  no  attempts  have  been  made  to  interpret 
the  results  of  the  analyses,  nor  have  theoretical  considerations 
been  touched  upon  to  any  great  extent,  it  being  felt  that  this 
phase  of  the  subject  might  better  be  left  to  succeeding  com- 
mittees, possibly  to  be  covered  in  a  separate  publication. 

We  have  included  in  the  Handbook  such  of  the  most  useful 
tables  of  constants  and  data  as  are  most  frequently  required. 
But  in  view  of  the  fact  that  there  are  now  so  many  reference 
books  readily  available,  matter  of  this  kind  has  been  kept  to  a 
minimum. 

While  the  Committee  feels  that  distinct  progress  has  been 
made  in  the  Handbook,  it  is  not  prepared  to  recommend  that 
all  of  the  methods  contained  therein  be  stamped  with  the 
official  approval  of  the  Institute  without  further  revision  by 
succeeding  chemical  test  committees  or  by  a  special  com- 
mittee appointed  for  the  purpose,  except  possibly  the  methods 
covering  the  analyses  of  coal  and  coke,  cement,  and  iron  and 
steel.  All  of  these  may  safely  be  adopted,  it  is  thought,  since 
the  method  for  analyses  of  coal  and  coke  is  based  on  the  work 
of  the  Bureau  of  Mines  and  those  for  cement,  iron  and  steel 
are  the  official  methods  of  the  American  Society  for  Testing 
Materials.  The  desirability,  however,  of  having  the  whole 
work  officially  approved  by  the  Institute  seems  apparent  and 
since  its  value  would  be  so  much  increased  by  such  action  of 
the  Institute,  the  Committee  feels  that  no  imnecessary  time 
should  be  lost  in  taking  the  necessary  steps  to  further  stand- 
ardize and  enlarge  the  work. 

In  conclusion,  I  wish  to  express  to  the  various  members  of 
the  Committee,  my  appreciation  of  their  efforts  in  behalf  of 
the  success  of  the  Handbook  and  especially  of  the  efforts  of 
those  gentlemen  not  directly  engaged  in  the  gas  business,  who 
have  given  their  assistance.    It  seems  proper  in  this  connection 
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to  make  special  mention  of  the  work  of  Mr.  S.  R.  Church, 
Manager,  Research  Department,  The  Barrett  Company. 

I  also  wish  to  express  my  appreciation  of  the  efforts  of 
Mr.  A.  F.  Kimberger,  who  was  appointed  editor  of  the  Hand- 
book since  the  last  meeting  of  the  Institute  and  upon  whose 
shoulders  has  devolved  most  of  the  work  in  connection  with 
getting  into  suitable  form  for  publication  the  data  secured  by 
the  Committee. 

C.  C.  TuTwii^ER,  Chairman, 

A.  P.  BSARDSI^EY, 

S.  R.  Church, 

W.  H.  FULWEII.ER, 

R.  G.  Griswou>, 
J.  M.  Morehead, 
E.  C.  Uhug,  ^ 

C.  R.  Ramsburg, 
A.  B.  Way, 
A.  H.  White. 

The  Chairman:  Gentlemen,  what  is  your  pleasure  con- 
cerning this  report  ? 

Mr.  Herman  Russei.i<  :  I  would  like  to  ask  Mr.  Fidweiler 
if  it  is  the  intention  now  to  have  this  book  published  ? 

Mr.  Fui<weii<ER  :  It  is  my  understanding  of  the  situation 
that  the  book — ^you  can  see  the  page  proof  here.  Of  course 
this  is  only  printed  on  one  side  of  the  sheet — contains  about 
365  pages.  It  is  my  understanding  that  the  matter  of  the  ex- 
act method  of  publication  has  been  left  to  the  Institute's  Pub- 
lication Committee,  the  idea  being  that  this  book  should  be 
brought  out  as  such  and  sold  by  the  Institute,  providing  further 
action  is  taken  as  the  methods  are  not  officially  approved  as  yet. 
It  is  hoped  that  such  official  approval  may  be  obtained.  But 
the  committee  was,  as  expressed  in  the  report,  not  ready  to 
ask  for  an  official  approval  on  all  of  the  methods.  They  felt 
that  some  of  them  still  require  more  work  being  done  before 
the  Committee  was  ready  to  ask  for  official  approval. 
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I  might  add  that  a  great  many  of  the  methods  are  standard 
methods  and  have  been  adopted  by  other  societies  whose  prin- 
cipal aim  it  is  to  do  that  sort  of  work,  in  particular  the  Amer- 
ican Society  of  Testing  Materials.  It  is  their  particular  prov- 
ince to  standardize  chemical  methods. 

Mr.  Russell:  Mr.  Chairman,  I  would  like  then  to  make 
the  motion,  that  the  Chemical  Section  recommend  the  publica- 
tion of  this  book  by  the  Publication  Committee,  and  the  dis- 
tribution of  it  under  such  terms  of  payment  as  they  may  see 
fit  to  work  out. 

The  Chairman  :  It  has  been  moved  and  seconded.  All  in 
favor  please  signify  by  saying  aye.  Contrary  minded.  The 
motion  is  carried. 

Mr.  Ruj^seu.  :  I  would  like  to  make  a  motion  that  a  vote 
of  thanks  be  extended  to  the  Committee  for  their  work.  They 
have  worked  practically  2  years  and  put  in  a  great  deal  of 
time.  I  know  that  this  work  is  going  to  be  of  considerable 
value  to  all  the  members  of  the  Institute.  It  is  a  short  way  to 
dispose  of  it  in  a  few  minutes'  discussion,  but  the  book  itself 
represents  a  great  deal  of  work  on  the  part  of  some  eight  or 
ten  chemists,  covering  the  last  2  years,  in  addition  to  the  work 
which  Mr.  Fulweiler  himself  put  on  it  some  time  ago. 

Mr.  FulwEiI/ER  :  I  would  like  to  say  that  I  regret  exceed- 
ingly that  there  is  one  portion  of  this  report  I  did  not  read. 

"I  also  wish  to  express  my  appreciation  of  the  efforts  of 
Mr.  A.  F.  Kunberger,  who  was  appointed  editor  of  the  Hand- 
book since  the  last  meeting  of  the  Institute,  and  upon  whose 
shoulders  has  devolved  most  of  the  work  in  connection  with 
getting  into  suitable  form  for  publication  the  data  secured  by 
the  Committee." 

I  can  testify  from  my  own  personal  knowledge  that  Mr. 
Kunberger  certainly  deserves  any  of  the  thanks  that  are  being 
handed  about  for  committee  work,  for  he  has  worked  most 
faithfully,  long  and  strenuously  in  getting  this  in  shape,  and 
nobody  fully  appreciates  that  unless  they  could  see  the  data 
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come  in  and  know  what  the  work  consisted  of.    I  would  like  to 
second  that  motion  of  Mr.  Russell's,  with  that  included. 

The  Chairman  :  You  have  heard  the  motion  which  has 
been  seconded.  All  in  favor  please  signify  by  saying  aye. 
Contrary  minded  no.  The  motion  is  carried.  I  think  none  of 
us  will  be  able  to  appreciate  the  work  until  we  have  studied 
over  it  for  years.  It  will  probably  be  a  long  time  before  a 
valuable  committee  report  such  as  this  will  be  fully  appre- 
ciated, as  is  usually  the  yray  with  a  fine  piece  of  work. 

I  believe  we  have  a  report  from  Professor  White,  represent- 
ing the  Nominating  Committee. 

Professor"  White  :  I  was  not  aware  that  I  was  to  make  a 
report,  but  then  I  think  I  can  remember  what  it  was  to  be. 

The  Chairman  :    If  you  will,  please. 

Professor  White:  The  Committee  appointed  to  nominate 
three  members  from  this  Section,  one  of  whom  shall  be 
selected  by  the  Institute  Nominating  Committee  for  next  year, 
recommend  that  the  three  nominations  be  Mr.  M.  E.  Mueller, 
of  New  York,  Mr.  R.  B.  Harper,  of  Chicago,  and  Mr.  Leon 
B.  Jones,  of  San  Francisco,  Cal. 

The  Chairman  :     Gentlemen,  you  have  heard  the  report 

of  the  Committee.    What  is  your  pleasure? 

Mr,  Russei*l  :    I  move  it  be  accepted. 

The  Chairman  :    Is  there  any  second  to  that  motion  ? 

Mr,  Fui*wEitER :    Second  the  motion. 

The  Chairman  :  It  has  been  moved  and  seconded  that  the 
report  of  the  Committee  on  Nominations  for  Vice-President 
of  the  Chemical  Section  for  next  year  be  accepted.  All  in 
favor  please  signify  by  saying  aye.    Contrary.    Carried. 

The  next  on  the  program  is  a  paper  entitled  "A  Study  of 
Gas  Oils,"  by  Mr.  R.  C.  Downing  and  Mr.  E.  F.  Pohlmann. 
The  paper  will  be  read  by  Mr.  Downing. 
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A  STUDY  OF  GAS  OILS. 

In  order  to  insure  the  most  economical  use  of  oil  in  carbu- 
reted water  gas  manufacture  it  is  of  prime  importance  that 
an  extensive  study  be  made  of  oils  themselves,  as  well  as  of 
the  conditions  which  affect  their  utilization.  The  need  of 
such  an  investigation  at  the  present  time  is  paramount,  be- 
cause of  the  existing  high  prices  in  the  oil  market.  The  adop- 
tion of  numerous  new  processes  for  the  production  of  gasoline 
has  exerted  a  detrimental  influence  on  the  quality  of  gas  oils, 
and  impaired  their  efficiency  as  enriching  mediums  for  water 
gas.  While  much  has  been  written  concerning  petroletun  oils 
and  hydrocarbons  in  general,  the  literature  which  serves  as 
an  aid  in  the.  practical  identification  and  valuation  of  gas  oils 
is  very  scant.  This  paper  is  an  attempt  to  summarize  items 
of  useful  chemical  knowledge  pertaining  to  gas  oils,  as  well 
as  to  present  some  interesting  conclusions  regarding  their 
action  under  the  influence  of  heat,  which  have  been  derived 
from  tests  made  during  the  past  few  years.  It  will  be  divided 
into  two  parts.  Part  I  consists  of  a  discussion  of  the  various 
physical  and  chemical  tests  applied  to  gas  oils.  Part  II  deals 
with  the  influence  of  different  gaseous  atmospheres  on  the 
decomposition  of  oils,  and  the  probable  changes  relative  to 
their  decomposition. 

Part  I. 

It  is  believed  advisable  at  the  outset  to  call  attention  to 
the  various  physical  tests  which  may  be  of  value  in  obtaining 
a  better  understanding  of  oils  in  general.  Briefly  they  may  be 
summarized  as  follows: 

A.  Physical  Constants: 
Color. 
Odor. 

Specific  Gravity. 
Refractive  Index. 
Surface  Tension. 
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Viscosity. 

Flash  and  Burning  Points. 
Heating  Value. 
Fractional  Distillation. 

B.  Chemical  Characteristics: 
Ultimate  Analysis. 
Sulphur  Content. 
Absorption  with  Sulphuric  Acid. 
Absorption  with  Fumihg  Sulphuric  Acid. 
Bromine  Number. 
Formolite  Number. 

The  great  difficulty  in  making  use  of  these  various  tests 
lies  in  the  fact  that  a  basis  of  comparison  is  not  usually  avail- 
able. One  does  not  always  know  how  a  given  oil  has  behaved 
under  operating  conditions,  although  considerable  time  may 
have  been  spent  in  analyzing  such  an  oil.  However,  when  it 
is  possible  to  actually  decompose  or  gasify  the  oil  on  a  small 
scale  in  the  presence  of  blue  gas,  the  sperm  and  heating  value 
of  the  gas  made,  together  with  the  quantity  produced,  furnish 
an  excellent  idea  of  the  value  of  the  oil.  In  addition  to  this, 
a  basis  is  provided  with  which  it  is  possible  to  compare  and 
determine  the  value  of  the  other  tests  made  on  the  oil. 

It  is  essential  that  when  such  a  basis  is  employed  that  the 
laboratory  device  used  should  give  results  somewhat  compar- 
able to  those  obtained  in  practice.  The  temperature  of  crack- 
ing, time  of  contact  of  the  oil  vapors  with  the  heated  walls, 
size  of  the  apparatus,  amount  of  oil  used  per  thousand  cubic 
feet  of  gas  made,  and  the  quality  of  blue  gas  used  all  exert 
a  considerable  influence  on  the  result  obtained.  The  failure 
of  different  investigators  to  consider  all  of  these  conditions 
has  resulted  in  a  wide  range  of  results.  The  data  presented  in 
this  paper  was  obtained  by  using  a  2-inch  tube  as  the  crack- 
ing medium,  heated  uniformly  over  a  length  of  42  inches.^ 

1  Proceedings,  Illinois  Gas  Association,  1916,  p.  53. 
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The  oil  cracked  was  of  the  mid-continent  type,  the  analysis 
of  which  is  shown  under  the  heading  K  in  Table  I.  This  oil 
was  introduced  into  the  cracking  tube  at  the  rate  of  S  gallons 
per  i,ooo  cubic  feet  of  gas  made.  At  this  rate  the  time  of 
contact  of  the  oil  vapors  in  the  machine  approximated  5  sec- 
onds. 

Chart  I  is  an  illustration  of  the  apparatus  used.  The  method 
of  operation  was  briefly  as  follows:  Blue  gas  was  made  by 
passing  steam  through  a  bed  of  finely  crushed  coke,  contained 
in  an  iron  pipe  and  heated  to  incandescence  in  the  fur- 
nace A.  B  is  the  storage  holder  for  the  blue  gas,  from  which 
it  is  drawn  into  the  smaller  holder  C,  Here  the  pressure  can 
be  increased  sufficiently  to  force  the  blue  gas  at  the  desired 
rate  of  0.2  cubic  foot  per  minute  through  the  cracking  fur- 
nace F,  the  scrubbing  apparatus  G,  and  the  meters  D  and  H. 
The  temperature  of  the  furnace  F  can  be  accurately  con- 
trolled, and  measurements  made  with  pyrometer  fire  ends  sit- 
uated at  four  points  along  the  tube.  Oil  is  introduced  into  this 
cracking  tube  from  the  glass  burette  B,  at  the  regulated  rate 
of  S  cubic  centimeters  per  minute.  The  finished  gas  is 
scrubbed  with  beads  and  cotton,  metered  and  then  passed  into 
the  small  holders  /,  from  which  it  is  sampled  and  tested  after 
storage  for  i  hour.  Since  both  the  blue  gas  and  finished  gas 
were  metered,  the  difference  between  the  two  at  the  end  of 
the  run  furnishes  a  correct  indication  of  the  volume  of  oil  gas 
made. 

Candle-powers  were  taken  using  the  pentane  lamp  as  the 
standard,  and  the  No.  7  Bray  L.  P.  slit  union  burner  for 
testing  the  gas.  Analyses  were  made  with  the  Morehead  bu- 
rette, palladium  black  being  used  to  absorb  the  hydrogen.  The 
specific  gravity  was  taken  with  Schilling's  apparatus.  Heat- 
ing values  were  obtained  with  the  Junker's  gas  calorimeter. 

Experience  has  shown  it  to  be  possible  to  obtain  results  in 
the  laboratory  which  do  not  vary  more  than  5  per  cent,  from 
the  values  obtained  at  the  works.  Furthermore,  duplicate 
tests  on  the  same  oil  always  agreed  within  less  than   i   per 


591 

cent,  when  the  proper  precautions  were  taken.  In  view  of 
these  facts  considerable  reliance  may  be  placed  on  the  crack- 
ing data,  as  furnishing  a  correct  means  of  valuating  gas  oils. 
However,  as  it  would  be  impossible  for  many  laboratories  to 
employ  such  a  device  for  testing  oils,  a  study  has  been  made  of 
the  more  common  and  simple  tests  usually  applied  to  them, 
with  the  end  in  view  of  furnishing  an  intelligent  basis  of  in- 
terpretation. The  following  are  some  of  the  conclusions 
reached. 

Color. 

The  color  of  an  oil  offers  but  little  indication  as  to  its  real 
characteristics.  Western  oils,  from  California,  Texas  and 
Mexico  are  usually  black  in  color.  Eastern  crudes  possess  a 
lighter  color.  The  process  of  refining  produces  great  changes 
in  appearance  and  the  fractions  may  be  entirely  different  from 
the  original  oil.  Clear  oils  have  usually  been  refined  consider- 
ably. Light  colored  oils,  as  a  rule,  are  fairly  good  for  gas 
making  purposes.  They  apparently  have  not  been  cracked  to 
such  a  great  extent  as  some  of  the  darker  oils.  On  the  other 
hand  some  oils  of  a  light  color  have  been  encountered  which 
contained  considerable  portions  of  low  boiling  fractions  of  an 
inferior  nature  which  decrease  their  value. 

Odor. 

Besides  observing  the  color  of  an  oil  sample,  the  chemist 
usually  notes  the  odor.  This  may  be  sweet,  mild,  pungent  or 
offensive.  The  latter  odors  indicate  a  high  amount  of  sul- 
phur. Most  gas  oils,  however,  have  a  somewhat  disagreeable 
smell  and  the  odor  furnishes  no  more  real  indication  of  value 
than  color.  Gas  oils  that  have  been  cracked  during  the  proc- 
ess of  refining  usually  possess  a  slight  aromatic  odor  which  can 
be  detected  by  an  experienced  observer. 

Specific  Gravity. 
Formerly  specific  gravity  was  the  only  criterion  by  which 


an  oil  was  judged.  It  is  now  generally  known  that  this  char- 
acteristic can  not  be  depended  upon  to  furnish  the  required 
knowledge.    The  specific  gravity  is  a  useful  figure  as  an  aid 


in  calculation  of  various  works  results,  and  as  a  quick  test 
to  determine  the  character  of  oil  shipments. 

When  an  oil  is  distilled  under  vacuum  and  the  various  frac- 
tions gasified,  the  high  boiling  or  heavier  gravity  portions  will 
usually  yield  the  best  results.    In  general,  for  a  given  boiling 
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point,  the  lower  the  gravity  the  better  will  be  the  quality  of  the 
oil.  Gravity  results  are  listed  in  Table  I,  Column  3,  and  their 
relation  to  the  sperm  value  of  the  oil  is  shown  in  Chart  II. 
It  will  be  readily  seen  that  no  definite  relation  exists. 

However  in  testing  several  oils  of  different  specific  gravity 
which  were  obtained  from  the  same  crude  stock,  it  was 
noticed  that  the  higher  gravity  or  lower  Baume  degree  oils 
were  of  slightly  better  quality.  This  is  no  doubt  due  to  the 
fact  that  a  gallon  of  oil  contains  a  greater  weight  of  valuable 
constituents. 

Refractive  Index, 

The  refractive  index  has  been  considered  by  some  as  an  aid 
in  discriminating  between  oils.  In  his  researches  connected 
with  the  production  of  gasoline,  Rittman*  has  investigated 
the  physical  characteristics  of  numerous  oils.  His  conclusion 
concerning  the  refractive  index  is  that  it  varies  proportion- 
ately with  the  gravity  and  offers  no  additive  information  to 
that  which  the  gravity  test  supplies. 

Surface  Tension. 

Surface  tension  of  various  oils  was  also  investigated  by  the 
Government  and  was  found  to  be  affected  to  a  great  extent 
by  small  amounts  of  impurities  in  the  oil,  so  that  the  results 
of  this  test  can  not  be  relied  upon.  Surface  tension  may 
prove  of  use  in  the  examination  of  asphalts  and  petroleum 
residues,  which  are  intended  for  road  building  purposes.  There 
does  not  seem  to  be  much  logical  relation  between  this  test  and 
the  gas  making  value  of  an  oil. 

Viscosity, 

Viscosity  tests  are  of  course  of  prime  importance  in  the 
valuation  of  lubricating  oils.  When  applied  to  gas  oils,  this 
test  is  only  useful  in  indicating  the  ease  with  which  they  may 
be  handled  in  the  pumps.  A  high  viscosity  gas  oil  will  fre- 
quently cause  trouble  in  cold  weather  when  tmloading  cars  and 

>  Bulletin  No.  114^  U.  S.  Bureau  of  Mines,  p.  90. 
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necessitate  the  use  of  steam  coils.  Column  V  of  Table  I  con- 
tains the  results  of  a  few  tests  made  on  the  viscosities  of 
various  oils,  and  it  will  be  seen  at  a  glance  that  no  relation 
exists  between  viscosity  and  the  actual  efficiency  of  cracking. 
The  determinations  given  were  made  on  the  Scotts  Viscosim- 
eter.  A  viscosity  greater  than  4  at  60*^  F.  indicates  that  diffi- 
culty will  be  encountered  in  transporting  the  oil  through  ex- 
posed pipes  in  cold  weather. 

The  cold  test  is  also  useful  in  determining  whether  the 
oil  will  flow  in  cold  weather  and  should  be  made  on  oils  which 
contain  a  large  percentage  of  higher  boiling  paraffine  waxes 
or  asphalt. 

Flash  and  Burning  Points. 

Table  I  also  contains  the  various  flash  and  burning  points 
of  oils,  as  shown  in  Column  VI.  These  determinations  were 
made  with  the  open  tester.  No  uniformity  exists  between  the 
flash  point  and  enriching  value.  The  flash  and  burning  point 
determination  is  necessary  from  the  standpoint  of  safety.  An 
oil  which  flashes  below  170°  F.  is  frequently  regarded  as  un- 
safe, although  oils  with  much  lower  values  have  been  success- 
fully stored  by  gas  companies.  The  efficiency  of  oil  refiners 
in  extracting  gasoline  usually  results  in  present  day  gas  oils 
possessing  safe  flash  and  burning  points. 

Heating  Values. 

The  heat  value  or  B.  t.  u.  per  pound  of  gas  oil  has  been 
advocated  by  some  authorities  as  a  possible  means  of  ascer- 
taining its  value.  The  committee  of  the  Dutch  Gas  Man- 
agers Association'  on  the  testing  of  gas  oils  reported  in  1912 
that  the  quality  of  an  oil  is  probably  proportional  to  the  heat- 
ing value.  They  were  not  able  to  determine  at  that  time 
whether  the  B.  t.  u.  test  was  sufficiently  accurate  to  discrimi- 
nate between  the  quality  of  oils  of  similar  type. 

On  the  other  hand  Sherman  and  Kropp*  report  that  the 

^  Journal  of  Gas  Lightings  July  23,  1912,  p.  247, 
^  Journal  of  Gai  Lighting,  Aug.  29,  1911,  p.  543. 
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heating  value  of  an  oil  varies  with  the  gravity.     They  state 
that  the  formula 

B,  t,  u.  per  pound  =  18,650  +  4o{Be°  —  10) 
gave  results  within  1  per  cent,  of  actual  or  determined  value 
on  more  than  60  oils  tested.    This  being  true  it  is  evident  that 


the  B.  t.  u.  test  can  not  be  relied  upon  to  furnish  an  idea  of  the 
enriching  value,  since  the  gravity  itself  is  no  indication. 
Tests  made  in  The  Peoples  Gas  Light  &  Coke  Company's 
38 
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Laboratory  on  about  a  dozen  oils,  are  listed  in  Table  I  and  Col- 
umn XII.  The  Mahler  bomb  calorimeter  was  used.  These 
tests  also  show  a  similar  relation  between  the  specific  gravity 
and  heating  value  to  that  found  by  Sherman  and  Kropp.  For 
the  sake  of  convenience,  these  results  have  been  transferred 
in  curve  form  to  Chart  III,  where  comparisons  are  made  with 
the  sperm  value.  It  will  be  noted  that  high  B.  t.  u.  oils  gave 
good  candle  per  gallon  values  when  gasified.  However,  some 
relatively  low  B.  t.  u.  oils  also  furnished  good  results.  It  is 
again  apparent  from  this  data  that  no  definite  relationship 
appears  to  exist  between  the  B.  t.  u.  and  the  enriching  value  of 
oils. 

This  failure  of  the  B.  t.  u.  results  to  indicate  the  gas  making 
quality  of  an  oil  is  no  doubt  caused  by  the  different  rate  of 
decomposition  of  oils  when  exposed  to  heat.  Some  oils  will 
decompose  rapidly  to  carbon  and  it  is  evident  that  more  heat 
units  are  lost  to  the  gas  in  this  case.  From  the  curves  C  on 
Chart  III,  it  will  be  noted  that  the  efficiency  of  utilizing  the 
B.  t.  u.  in  the  oil  varies  from  85  to  65  per  cent.  The  nature 
of  the  chemical  combination  of  the  constituents  of  the  oil, 
which  possess  no  particular  relation  to  the  heating  value,  is 
doubtless  the  cause  of  this  variation  in  efficiency. 

Fractional  Distillation, 

Next  to  specific  gravity  fractional  distillations  have  been 
relied  on  in  the  past  to  indicate  the  value  of  gas  oils.  For 
use  as  an  aid  in  gas  manufacture  it  is  convenient  and  suffi- 
ciently accurate  to  collect  fractions  of  an  oil  which  have  dis- 
tilled over  each  100^  F.,  up  to  700°  F.,  or  if  necessary  until 
no  more  distils  off.  Generally  speaking  the  fractions  become 
more  valuable  as  the  temperature  at  which  they  distil  over 
becomes  higher.  This  is  especially  true  when  the  fractions 
increase  in  volume  up  to  700^  F.  With  some  oils,  when  the 
maximum  distillate  comes  over  at  some  intermediate  tempera- 
ture between  400°  to  600°  F.,  and  then  rapidly  decreases,  the 
higher  boiling  fractions  have  been  found  to  be  inferior. 

Again  the  specific  gravity  of  the  distillation  fractions  are 
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important  in  determining  their  relative  values.  For  a  given 
boiling  point  the  value  increases  with  a  corresponding  decrease 
in  the  specific  gravity  of  the  fraction.  The  reason  for  this  is 
evident  when  comparisons  are  made  between  specific  gravities 
of  compounds  of  the  different  chemical  series  having  the  same 
boiling  point.  In  Chart  V,  the  boiling  points  and  specific 
gravities  of  some  compounds  which  occur  in  petroleums  are 
listed.  It  will  be  noted  that  paraffine  compounds  are  the 
lightest  and  are  followed  respectively  by  the  olefins,  naph- 
thenes  and  aromatic  compounds.  It  is  now  an  established 
fact  from  a  gas-making  standpoint  that  paraffine  oils  rank  first 
as  to  their  enriching  value,  olefines  are  slightly  inferior  and 
are  followed  by  naphthenes.    Aromatics  are  decidedly  inferior. 

The  above  principle  may  easily  be  applied  in  interpreting 
distillation  results.  As  an  illustration,  the  curves  of  several 
oils  are  shown  on  Chart  IV.  Oil  C  is  a  high  boiling  point 
transformer  oil.  This  oil  gave  very  good  results  in  cracking. 
The  comparatively  low  gravities  of  these  high  boiling  portions 
should  be  noted. 

Oil  G  is  from  the  Texas  field,  //  is  a  Mexican  oil  and  Q  is 
from  California.  These  oils  show  very  similar  results  when 
distilled,  and  the  distillation  curves  are  of  a  distinctly  different 
form  from  those  of  the  other  gas  oils.  The  gas-making  value 
of  these  oils  vary  according  to  the  alphabetical  order  in  which 
they  have  been  arranged.  For  any  given  fraction,  the  gravities 
of  curve  G  are  lower,  those  of  H  are  intermediate,  while  those 
of  the  California  oil  Q  are  much  the  heavier. 

Oils  /  and  K  are  both  from  the  mid-continent  field.  The 
larger  percentage  and  lighter  gravities  of  higher  boiling  frac- 
tions of  /  would  indicate  it  to  be  the  better  of  the  two.  The 
candles  per  gallon  values  obtained  in  cracking  were  5.91  and 
5.73  respectively. 

Oil  7"  is  also  a  mid-continent  oil.  The  large  portion  dis- 
tilling over  between  400®  and  500°  F.  appears  to  be  an  indi- 
cation of  inferiority  since  this  gave  only  4.82  candles  per 
gallon,  when  cracked.  When  kerosene  is  added  to  gas  oils 
the  effect  would  be  to  increase  the  fraction  boiling  from  400° 
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to  500°  F,  Kerosene  itself  yields  excellent  results  when 
cracked.  A  sample  of  commercial  kerosene  gave  6.62  candles 
per  gallon.     From  the  principles  stated  concerning  the  value 


of  oils  with  low  boiling  points  and  high  gravities  one  might 
expect  lower  results  with  this  oil.  Kerosene,  however,  consists 
almost  wholly  of  saturated  or  parafline  compounds  while  the 
lower  boiling  fractions  of  some  gas  oils  contain  a  large  per- 
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centage  of  unsaturated  compounds.     This  fact  may  account 
for  the  apparent  inconsistency  noted. 

A  good  gas  oil  should  show  less  than  2  per  cent,  of  coke, 
when  the  distillation  is  carried  far  enough  to  obtain  carbon 


residues.  Furthermore,  if  the  fractions  vary  widely  and  the 
oil  is  composed  of  large  portions  of  low  boiling  compounds, 
with  a  correspondingly  large  amount  of  high  boiling  com- 
pounds, it  is  not  to  be  expected  that  as  good  results  will  be 
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obtained  as  in  the  case  where  the  bulk  of  the  oil  has  substan- 
tially the  same  boiling  points  within  a  small  temperature 
range.  The  heavy  or  high  boiling  compounds  are  more  com- 
plex and  are  more  easily  decomposed.  In  general  they  crack 
more  efficiently  at  lower  temperatures,  while  the  simpler  or 
less  complex  light  oils  decompose  more  efficiently  at  slightly 
higher  temperatures. 

Ultimate  Analysis. 

As  yet  but  little  study  has  been  made  as  to  the  value  of  an 
ultimate  analysis  in  rating  gas  oils.  That  there  is  a  possi- 
bility of  this  determination  becoming  useful  is  evident  from 
a  consideration  of  their  chemical  composition.  Gas  oils  con- 
sist chiefly  of  the  six  series. 

Paraffine CnH,n  -f- 1 

Poljtnethylene  or  naphthene CnHjn 

Olefine CnH,n    . 

Acetylene CnH,n  —  t 

Asphaltic CnHin  —  4 

Aromatic CnH,n  —  « 

It  has  already  been  stated  that  the  paraffine  compounds  are 
superior  to  the  others.  They  are  also  more  fully  hydrogenated 
and  are  therefore  more  capable  of  decomposing  with  the  for- 
mation of  larger  amounts  of  methane  and  illuminants.  It 
would  seem  that  the  higher  the  hydrogen  content  of  an  oil 
the  better  the  cracking  results  obtained.  The  ultimate  analysis 
is  rather  difficult  to  perform  and  will  never  find  favor  as  a 
quick  test.  No  study  has  been  made  of  ultimate  analysis  in 
connection  with  the  other  tests  of  this  paper,  so  we  are  in  no 
position  to  pass  on  the  real  merits  of  this  kind  of  analysis. 
From  what  other  investigators  have  done,  however,  and  from 
actual  analysis  of  different  types  of  oils  found  in  this  country, 
it  appears  that  the  considerations  based  on  ultimate  analysis 
do  not  apply.  The  analyses  of  some  principal  type  oils  have 
been  listed  by  J.  L.  E.  Cheetham.*  The  data  given  in  regard 
to  hydrogen  content  furnishes  no  consistent  and  definite  means 
of  discrimination. 

*  Amert'can  Gas  Light  Journal^  Sept.  ao  1909,  p.  725. 
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Sulphur. 

Sulphur  determinations  on  an  oil  are  easily  and  quickly  made 
when  an  oxygen  bomb  calorimeter  is  available.  This  deter- 
mination is  very  useful  in  that  it  provides  information  as  to 
the  burden  the  purifying  boxes  will  be  obliged  to  carry.  From 
a  number  of  oils  tested  it  has  been  observed  that  about  40 
per  cent,  of  the  sulphur  in  the  oil  appears  in  the  gas  as  hydro- 
gen sulphide,  the  remainder  combining  with  the  tar.  Although 
oils  with  as  high  as  2  per  cent,  sulphur  are  used  in  some  plants, 
the  usual  content  should  be  less  than  0.3  per  cent. 

It  appears  probable  that  sulphur  in  the  oil  contributes  to  a 
greater  formation  of  tar.  To  clear  up  this  point,  a  gas  oil 
was  mixed  with  10  per  cent,  of  carbon  bisulphide  and  cracked 
in  the  usual  manner.  No  appreciable  difference  in  the  amount 
of  tar  formed  was  noticed,  while  the  hydrogen  sulphide  pro- 
duced was  extremely  high.  It  is  possible  that  sulphur  dissolved 
in  the  oil,  instead  of  carbon  bisulphide,  might  give  different 
results,  but  this  has  not  been  tried  as  yet. 

As  the  temperature  of  cracking  increases,  more  of  the 
sulphur  appears  in  various  forms  in  the  tar,  and  less  hydrogen 
sulphide  is  found  in  the  gas.  This  may  be  due  to  the  fact  that 
greater  gas  and  less  tar  volumes  are  formed  at  high  tempera- 
tures. 

Sulphonation. 

As  a  result  of  considerable  research  on  oils  Ross  and 
Leather®  conclude  that : 

(i)  Open  chain  hydrocarbons  have  the  best  value  for  gas 
making. 

(2)  The  presence  of  double  bonds  in  the  chain  slightly 

reduces  the  value. 

(3)  The  presence  of  one  or  more  rings  considerably  reduces 

the  value. 

It  is  therefore  evident  that  a  method  which  determines  the 
portion  of  parafHne,  unsaturated  and  aromatic  compounds, 
should  be  of  value  in  rating  oils.    When  an  oil  is  mixed  with 

^Journal  of  Gas  Lighting.^  Sept.  25  1906,  p  325. 
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sulphuric  acid  the  olefine  and  acetylene  compounds  are 
attacked  and  sulphonic  acids  formed.  Fuming  sulphuric  acid 
acts  upon  the  aromatic  compounds  and  if  of  the  proper 
strength  will  not  attack  the  paraffines.  This  principle  was 
applied  with  the  hope  of  obtaining  a  quick  and  valuable  test. 
The  sulphonations  were  made  in  Babcock  milk  testing  bottles. 
A  modification  of  the  U.  S.  Forest  Products  Laboratory 
method  for  sulphonation  of  creosote  oils  was  employed.  Only 
2  cubic  centimeters  of  the  oil  were  used.  This  was  necessary 
because  of  the  high  amount  of  paraffines  present  in  gas  oils. 
A  37/N  solution  of  sulphuric  acid  was  used  to  obtain  the 
aromatic  and  olefine  compounds.  Another  sample  was  treated 
with  concentrated  sulphuric  acid  of  1.84  specific  gravity,  to 
obtain  the  olefines  and  acetylenes.  The  results  of  the  tests 
appear  to  be  somewhat  irregular,  although  they  yield  some 
information  of  value.  The  amount  of  olefines  and  unsaturated 
compounds  found  with  sulphuric  acid  was  not  an  indication  of 
the  real  value.  Many  of  the  oils  had  already  been  refined  with 
sulphuric  acid,  especially  the  clear  or  light  colored  ones,  and 
gave  low  sulphuric  acid  absorptions.  Some  of  the  inferior 
oils  showed  a  higher  proportion  of  aromatic  compounds. 
These  oils  are  known  to  be  heavily  cracked,  the  product  from 
a  pressure  still.  Texas  and  Mexican  oils  also  contained  large 
portions  of  unsaturated  and  aromatics,  but  yield  good  cracking 
results.  By  comparing  the  results  of  sulphonation  with  the 
distillation  analysis,  it  is  possible  that  quite  definite  conclu- 
sions can  be  drawn  concerning  the  relative  values  of  the  oils. 
Chart  VI  shows  the  relation  between  the  proportion  of  the 
various  compounds  and  the  enriching  value.  The  larger  per- 
centage of  aromatic  compounds  in  the  inferior  oils  is  to  be 
noted. 

Bromination, 

Another  well-known  method  of  differentiating  oils  is  by 
bromination.  Bromine  acts  upon  unsaturated  compounds 
forming  addition  products.  It  also  acts  upon  the  aromatic 
constituents  forming  substitution  products  and  hydrobromic 
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acid.  In  the  dark,  or  diffused  light,  paraffuies  and  naphthenes 
are  not  attacked.  The  method  of  conducting  the  test  is  fully 
discussed  by  Park  and  Worthing  in  the  Institute  Proceedings.' 
The  authors  have  not  demonstrated  the  value  of  this  method. 


however,  since  they  did  not  make  direct  comparisons  between 
the  bromine  numbers  and  the  actual  sperm  value  of  the  oils 
tested.     Column  XI  of  Table  I  contains  the  bromine  numbers 
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of  some  of  the  oils  tested.     These  results  are  also  shown 
graphically  in  Chart  V!I. 


The  general  rules  to  be  applied  in  determining  the  value  of 
oils  from  bromination  results  are  as  follows: 

(i)  Oils  with  low  total  bromination  numbers  should  be  the 
best,  because  such  a  low  number  indicates  a  high  percentage 
of  paraffines. 
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(2)  Large  substitution  numbers  denote  the  presence  of  aro- 
matic compounds  and  oils  with  large  substitution  numbers  are 
usually  of  inferior  quality  for  gas  making. 

(3)  The  addition  number  indicates  the  percentage  of  un- 
saturated compounds  present.  Some  of  the  olefine  and  other 
unsaturated  oils  will  decompose  under  the  influence  of  heat 
almost  as  efficiently  as  the  paraffines,  so  it  does  not  necessarily 
follow  that  oils  with  high  addition  numbers  are  of  an  inferior 
grade. 

The  results  of  bromination  should  be  somewhat  similar  to 
the  values  obtained  by  sulphonating  oils.  Each  test  gives  an 
approximate  idea  of  the  amounts  of  the  various  chemical 
series  present.  The  bromine  numbers  are  more  difficult  to 
obtain  and  require  very  careful  chemical  manipulation.  The 
results  as  shown  in  Chart  VII  are  compared  with  the  values 
obtained  by  cracking.  It  will  be  noted  that  no  definite  con- 
clusions can  be  drawn  from  these  bromine  numbers  as  to  the 
value  of  the  oils.  The  probabilities  are  that  the  inconsisten- 
cies in  the  results  are  caused  by  the  impurities  present.  High 
percentages  of  sulphur  in  the  oil  will  cause  the  bromine  num- 
bers to  be  high.  The  two  Mexican  oils  tested  containing  more 
than  2  per  cent,  of  sulphur  give  abnormally  high  bromination 
absorptions.  From  the  data  obtained  it  appears  certain  that 
bromination,  as  an  individual  test  to  determine  the  quality  of 
oils,  can  not  be  depended  upon. 

Formolite  Number. 

Nastjukoff*^  has  shown  that  when  oils  are  treated  with  sul- 
phuric acid  and  formaldehyde,  a  brown  precipitate  is  formed 
which  he  called  formolite.  The  formolite  number  obtained 
from  the  weight  of  this  precipitate  is  a  measure  of  the  cyclic 
unsaturated  compounds  in  an  oil.  The  method  has  been  mod- 
ified by  Richardson*  and  the  results  he  foimd  differ  but  slight- 
ly from  those  obtained  by  sulphonation  with  fuming  sulphuric 
acid.    This  method  was  tried  but  found  very  tedious  and  diffi- 

^  Journal  Society  of  Chemical  Industry^  vol.  23, 1904,  p.  1083. 

^  Journal  Industrial  and  Engineering  Chemistry^  April  1916,  p.  319. 
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cult  to  operate.     The  results  obtained  were  not  promising 
enough  to  justify  further  work  on  this  line. 

The  foregoing  discussion  of  methods  which  may  be  used 
for  evaluating  gas  oils  has  demonstrated  the  difficulties  which 
will  be  encountered  in  arriving  at  correct  conclusions.  Much 
experience  and  good  judgment  are  required  to  properly  place 
an  oil.  The  cracking  test  is  the  most  definite  in  its  results. 
Furthermore,  such  a  test  can  easily  be  conducted  in  6  hours 
and  is  well  worth  the  time  spent  on  it,  because  of  the  addi- 
tional information  which  can  be  procured  concerning  the 
proper  temperature  of  carbureting. 

Part  II. 

The  investigation  of  the  effect  of  various  gaseous  atmos- 
pheres upon  the  results  of  cracking,  was  undertaken  with  the 
object  of  determining  the  influence  of  each  constituent  of  the 
blue  gas  upon  the  quality  and  quantity  of  the  end  products 
produced.  In  order  to  make  comparisons  special  care  was 
taken  to  maintain  the  time  of  contact  approximately  the  same 
with  each  gas  used. 

The  atmospheres  used  were  as  follows :  nitrogen,  carbon  di- 
oxide, carbon  monoxide,  hydrogen,  methane,  blue  gas  and  a 
mixture  of  blue  gas  with  lo  and  20  per  cent,  of  steam  respec- 
tively. 

Preparation  of  Gases. 

Nitrogen  was  obtained  by  burning  phosphorus  in  a  large  bell 
jar  over  water.  When  the  combustion  was  complete  the  resid- 
ual nitrogen  was  transferred  to  the  holder  and  the  process  re- 
peated until  sufficient  gas  was  obtained.  Only  5  feet  of  gas 
was  required  for  the  tests,  otherwise  the  cuprous  oxide  method 
for  preparing  nitrogen  would  have  been  adopted. 

Carbon  dioxide  was  produced  by  the  action  of  hydrochloric 
acid  on  marble  chips  in  a  Kipp  generator,  the  gas  being  washed 
with  water  to  remove  the  acid  fumes. 

Carbon  monoxide  was  made  by  passing  a  slow  stream  of 
oxygen  through  a  bed  of  incandescent  coke.     The  same  fur- 


nace  used  for  the  manufacture  of  blue  gas  was  utilized  for 
this  purpose. 

The  Kipp  generator  was  used  in  preparing  the  hydrogen. 
Hydrochloric  acid  acting  upon  granulated  zinc  produced  the 


desired   gas.     Scrubbing   through   a   wash   bottle   containing 
water  removed  the  acid  fumes. 

Methane  was  formed  by  heating  a  mixture  of  two  parts  of 
sodium  acetate  with  one  part  of  sodium  hydroxide  in  an  iron 
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retort.  This  gas  contained  some  illuminants,  which  neces- 
sitated washing  through  sulphuric  acid. 

The  blue  gas  used  in  these  tests,  was  prepared  by  passing 
steam  through  a  bed  of  incandescent  coke  at  a  rate  sufficient 
to  insure  good  decomposition.  The  furnace  is  shown  in 
Chart  I. 

The  proper  proportion  of  steam  was  introduced  with  the  blue 
gas  by  means  of  a  flash  boiler.  This  consisted  of  a  2-inch 
short  nipple  capped  at  both  ends.  The  upper  cap  contained  an 
inlet,  through  which  water  was  introduced  from  a  burette,  and 
an  outlet  leading  to  the  cracking  furnace.  When  the  bottom 
of  the  flash  boiler  was  heated  to  a  dull  red  the  rate  of  steam 
generation  could  be  closely  regulated  by  properly  adjusting  the 
burette  cock.  Knowing  the  amount  of  water  introduced,  in 
proportion  to  the  oil  and  the  blue  gas,  it  is  an  easy  matter 
to  calculate  the  percentage  of  steam  and  the  time  of  contact. 

Analyses  of  the  various  gases  are  shown  in  Table  II.  It 
will  be  noted  that  the  carbon  monoxide,  hydrogen  and  methane, 
contain  considerable  amounts  of  impurities.  On  the  whole, 
these  impurities  are  probably  not  sufficient  to  obscure  the 
main  reactions  and  render  the  interpretation  of  results  faulty. 
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The  results  of  the  tests  made  with  these  different  atmos- 
pheres are  contained  in  Table  III  and  also  on  the  charts  fol- 
lowing. It  is  our  purpose  to  consider  the  effect  of  each  diluent 
on  candle-power,  candles  per  gallon,  B.  t.  u.  per  gailon  and  the 


production  of  gas,  tar  and  carhon.  Much  information  concern- 
ing the  probable  cause  of  the  cracking  reaction  can  be  also 
obtained  from  a  study  of  the  gas  analysis  and  production  of 
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the  various  constituents  due  to  the  oil,  such  as  illuminants, 
hydrogen,  methane  and  ethane. 

Nitrogen. 

The  tests  were  made  in  nitrogen  to  determine  the  effect  of 

a  neutral  atmosphere.    Since  nitrogen  is  very  inert,  it  is  rea- 


sonably certain  that  no  chemical  decompositions  other  than 
those  similar  to  the  formation  of  straight  oil  gas  will  occur. 
At  the  same  rate  of  oil  introduction  the  time  of  contact  will 


OF  VARIOUS  CASES. 


TABLE  m 


Hind 


Gas 


Tempera  /j/s 


Ci/.FtOi 


^j.a 


/3^7 


f5'€.€  S3.8 


/4^Z 


/Ocffo  St^arr%    I  U,0€f/o  iSteam 


/aso 


S4^Z 


/JOO 


s^.% 


/3SO 


€0.4 


/^C0^/3Qd/3S0 


€S.Zl6r9.2\6l.a 


I 


/^OO 


€17 


/4^0 


€€S 


Co.  rt.  7a  /SS,Z 


fBS.C  20/.e 


zoex  20SS 


ZOBjO  2/6,^SB.S 


Gaiions 


^>cS 


45C 


-^.87 


4.a€ 


4.80 


^.^zt^.c^' 


Cancdms 


S.  73  S.48 


4.7 Z 


Per  Cent  22x3 


2e.Si  3CZ 


CancCie  < 


ze. 


B.ri/, 


B*TM»  per 


77S 


233B 


27.00 


734-17^8 


7Zi 


7/€ 


Z3,C 


30. 0 


j273/ 


Z€. 


7Z0 


7/J" 


€SS 


99uJ^oatu  wgoflH9870£  fXTfoc  foiecc  mcci  >cfvt0i  //^7o<  mss^  msu 


S/4 


29.8< 


7S6 


zoar  zoa;  2d€^ 


4.3£ 


4:38 


S.04 


473 


30.7 


30.^ 


3Z.4 


11 23.00 


7^S 


73  C 


7/4 


Per  Cent 


3/.  8 


30.3 


Z€0 


Per  Cent 


it.  4 


iO^ 


i7i 


Per  Ge 


n^st.e 


S€>3 


/fycLrogel 


Z3.S 


24.Z 


233 


;343  2Ci€ 


ti.Z 


/S.Z 


/8.t 


/a.3l  ^.a 


^.4 


/4.a 


M.a 


^.3 


€o,e 


sa.o 


S7,4W3S 


€9.0 


€4.0 


€S.C 


specific 


Carbon 
IlLumin 
Oxygen, 
Carbon  4 


Hy^roge 


Afethan^ 


£thane. 


Nitroge 


Cor%Mtlti 


/oo 


a€ 


tf9ICO 


JSeao  €S0A€74S  £€2^  .€43 


3.4 


3€ 


3.41  Z.Z 


/^4 


AT.O 


/3€ 


C.3 


a4 


^4 


a8.o 


Z7Z 


Z€^€ 


33.S 


3i^4 


z$.a 


/s:o 


it€ 


23.S 


Z.3 


ZS 


/3.€ 


C.4 


32  j4 


3i.€ 


/32 


Z.i 


Z.3 


o.o 
Z.7\ 


3.0 


Z.7^  3.€ 


/.a 


/3.€ 


C'€ 


32.4 


31  C 


/€.4- 


iS 


2.7 


—  nee 


87 


88 


2.Z 


18 


/JO 


tz.z 


0.€ 


32S 


/$.7 


0.3 


3.3 


0.4- 


32.2 


fi73€ 


€474 


€4^2  4iS€ 


3.2 


3.Z 


3.-4 


/4.2 


/4.7 


/3.7 


/2.8 


a€ 


0.7 


c.a 


28.427.4^ 


273 


2a.s 


20.3 


0.0 


338 


30./ 


3i.€ 


/8€ 


/a^s 


/^3 


/3 


3.^ 


3.0 


A4' 


3S 


3.8 


83 


3.4 


ca 


Z€.4 


n^ 


2.3 


3.€ 


Co.  Ft  li 


Co.  Ft  Ci 


Co.  Ft.  H\ 
Co.  Ft  Mi 


Ci/Ft  £ 


30.0 


i-/^ 


-€.0 


-d./ 


;a8.8 


4.^ 


238 


-0.6 


3;i.3 


49 


274  274027.37 


-// 


-//.f 


4^.3 


eeoo 


0.0 


-/.3-/ 


*8.of  -a/0 


€./a 


-0.«//./7 


33^;  39.80  44.6 


2€.4€ 


'/Z/0 


908   0^€2 


2saiV^8.z 


-9 


H.sdk^O.€ 


3.2 


0.0 


€.2 


Z9.S 


'O.Z 


-8/ 


3€.S 


3.8 


274 


to.3 


-€./ 


23.  € 


7C 


2€4 


'C.a 


"2.7 


3S.4 


3.  TU  of 


2243  »043'  22 /i 


2378  2370 


2/fOS  Z3ZO  ZSr4i 


Candies 


/.50 


/.as 


/.72 


/98 


20/ 


2.01 


/99 


/.84 


178 


Aa3 


/.ac 


Sp.Cr.of, 


/.273 


//89 


/isa 


f.lOC 


iJ9Z 


i.04^f.^26  9332  i  010 


ICiO 


0.388 


PG.LtCCa 

Laboratory,  Chicago, 
Aogost/Sta. 


6ii 

be  much  less  when  a  foreign  gas  accompanies  the  oil  vapors 
through  the  machine.  For  example  when  oil  is  introduced  in 
to  the  cracking  zone  at  the  rate  of  5  cubic  centimeters  per  min- 
ute the  time  of  contact  will  be  about  i6  seconds.     When  a 


carrier  for  the  oil  vapors  is  employed  to  make  the  propor- 
tion of  oil  gas  in  the  finished  gas  about  30  per  cent.,  the  time 
of  contact  will  be  about  5  seconds.    This  will  have  a  material 
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effect  upon  results  and  will  be  considered  under  the  heading 
"Oil  Only." 

No  candle-power  results  could  be  obtained  when  the  oil 
was  cracked  in  a  nitrogen  atmosphere  since  the  gas  would  not 
bum  in  the  Bray  burner. 


The  B.  t.  u.  obtained  in  the  gas  per  gallon  of  oil  (Chart  X) 
is  97,000  at  1,350°  F.  This  is  slightly  better  than  that  pro- 
duced in  atmospheres  of  carbon  monoxide,  carbon  dioxide  and 
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methane,  and  lower  than  that  produced  in  hydrogen  and  blue 
gas. 

The  weight  of  oil  gas  produced  (Chart  Xl-fr)  is  rather  low. 
This  is  to  be  expected  since  a  greater  decomposition  of  the 
oil  gas  would  take  place  due  to  the  absence  of  an  active  agent 
to  retard  such  decomposition  or  to  cause  hydrogenation. 

The  tar  and  carbon  produced  on  the  other  hand  is  quite 
considerable.    This  is  generally  the  case  in  inert  atmospheres. 

The  volume  of  gas  made  at  1,350°  F.  is  about  62  cubic  feet 
per  gallon  of  oil.  It  is  to  be  noted  also  that  the  production  of 
hydrogen  at  this  temperature  is  10.6  cubic  feet,  whereas  when 
hydrogen  is  present  in  the  surrounding  atmosphere  a  dis- 
appearance or  absorption  occurs. 

Oil  Only, 

When  oil  is  conducted  into  the  cracking  chamber,  in  the 
absence  of  any  surrounding  atmosphere,  the  effect  of  a  longer 
time  of  contact  and  greater  concentration  of  oil  vapors  can  be 
clearly  seen.  The  candle-power  cannot  be  read  accurately  on 
a  Bray  burner  since  the  gas  bums  with  a  large  smoky  flame 
arid  the  maximum  efficiency  of  the  flame  is  not  developed. 

The  B,  t.  u.  per  gallon  is  very  low.  Only  80,000  B.  t.  u. 
were  obtained  from  the  same  oil  which  gave  97,000  when 
accompanied  by  nitrogen.  This  fact  illustrates  the  tendency 
of  the  oil  gas  to  decompose  into  simpler  compounds  and  car- 
bon. It  will  also  be  noted  from  Chart  XII  that  a  much  higher 
yield  of  oil  gas  is  obtained  by  volume.  This  gas  is  largely 
methane.  Chart  Xl-fr  shows  that  the  weight  of  oil  gas  found 
is  small  while  the  tar  formation  is  exceedingly  high. 

A  comparison  of  the  results  from  cracking  in  the  presence 
of  nitrogen  and  cracking  oil  alone,  as  illustrated  on  Chart 
XIII-&  shows  that  the  illuminants  are  very  easily  decomposed 
with  the  formation  of  methane.  At  the  temperature  of  1,300° 
F.,  the  illuminants  decreased  in  volume  from  25  feet  to  19  feet 
due  to  the  increased  time  of  exposure.  If  the  illuminants  are 
considered  to  be  mostly  ethylene,  the  reaction  occurring  may 
have  been 

C2H4  ^^^  CH4  --|-  C2. 
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This  being  true  we  would  expect  an  increase  in  methane  in 
the  case  of  cracking  the  oil  alone  by  about  6  cubic  feet.  Ethane 
when  present  in  a  gas  is  equivalent  to  twice  its  volume  of 


methane  and  its  probable  decomposition  to  methane  is  affected 
by  hydrogen  thus, 

CjH,  +  H,  =  2CH.. 
Considering  the  volume  of  ethane  as  two  volumes  of  methane. 
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the  increase  in  methane  content  at  longer  time  of  contact  is 
7  cubic  feet.    The  volume  of  hydrogen  does  not  change. 

Again  at  1,350°  F.,  the  decrease  in  illuminants  is  9  cubic 
feet  while  the  increase  in  methane  is  about  8  cubic  feet.  This 
fact  would  seem  to  indicate  that  the  reaction 

C,H,  =  CH,  +  C, 

is  the  predominant  one.  Some  condensation  of  the  illuminants 
may  have  occurred  however.  The  fact  that  there  is  little 
difference  in  the  hydrogen  content  indicates  the  reaction 

CH,  =  C  +  2H, 

does  not  occur  to  any  extent  at  these  temperatures  and  under 
the  conditions  imposed. 

Carbon  Dioxide. 

When  the  fires  in  the  generator  are  in  poor  condition  large 
amounts  of  carbon  dioxide  will  be  produced.  It  is  known  that 
each  per  cent,  of  the  carbon  dioxide  in  the  finished  gas  de- 
creases the  candle-power  by  about  2  per  cent.  When  the  oil 
was  decomposed  in  the  presence  of  such  a  poor  quality  of  blue 
gas  the  loss  in  candle-power  was  5.5  per  cent,  for  each  per 
cent,  difference  in  carbon  dioxide  in  the  finished  gas,  or  3.6 
per  cent,  for  each  per  cent,  difference  in  carbon  dioxide  in  the 
blue  gas. 

When  an  atmosphere  of  carbon  dioxide  alone  was  used,  the 
candle-power  could  not  be  measured  with  the  Bray  burner, 
because  the  gas  would  not  bum  when  issuing  from  the  jet. 
The  B.  t.  u.  per  gallon  of  95,000  is  less  than  that  obtained  with 
blue  gas.  The  volume  of  the  gas  made  was  good,  being  over 
60  cubic  feet  per  gallon.  This  gas,  however,  was  very  light, 
containing  much  hydrogen  and  methane,  so  that  the  weight  of 
gas  produced  from  the  oil  was  low. 

The  tar  production  was  lower  than  that  obtained  with  blue 
gas  or  hydrogen.  The  noticeable  effect  of  carbon  dioxide  was 
the  increased  production  of  carbon  (Chart  XI-o).  At  1,350° 
F.  a  yield  of  25  per  cent,  was  observed  while  in  blue  gas  the 
ordinary  production  is  about  10  per  cent. 
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Carbon  Monoxide. 

The  cracking  o£  oil  in  a  carbon  monoxide  atmosphere  gave 
rather  surprising  results.  The  great  loss  of  candle-power  is 
noticeable.  This  is  in  accordance  with  the  investigations  of 
Dr.  Elliot  on  "The  Effect  of  Diluents  on  Candle-power."^®' 

The  candle-power  was  low  because  of  the  effect  of  the  large 
proportion  of  carbon  monoxide  in  the  finished  gas  and  it 
would  necessarily  follow  that  the  candle  per  gallon  results 
would  also  be  inferior. 

The  B.  t.  u.  results  (Chart  X)  were  the  lowest  obtained  with 
any  atmosphere,  excepting,  of  course,  oil  acting  alone  with  a 
much  longer  time  of  contact.  The  volume  and  weight  of  gas 
produced  are  good,  being  much  better  than  the  results  with 
carbon  dioxide  or  nitrogen. 

Carbon  monoxide  appears  to  be  a  direct  cause  for  the  pro- 
duction of  tar,  since  more  tar  was  produced  in  this  atmosphere 
than  any  other  (Chart  Xl-fr).  The  carbon  depositions  on  the 
other  hand  are  low. 

It  also  appears  that  the  carbon  monoxide  is  instrumental 
in  preserving  the  illuminants  from  decomposition  (Chart 
Xlll-fc).  Less  hydrogen  was  generated  in  cracking  the  oil 
in  carbon  monoxide  and  the  yield  of  illuminants  was  good. 

A  theoretical  consideration  of  the  action  of  carbon  monoxide 
and  dioxide  upon  the  preservation  of  the  illuminants  and 
hydrocarbons  leads  one  to  expect  that  the  results  should  be 
similar  to  what  were  actually  obtained.  For  example  take 
the  reaction: 

C^H,  +  2CO2  =  4CO  -f.  2H2. 

The  conditions  of  equilibrium  are  expressed  by  the  equation 

p.  C,H,  X  p.  CO/ 

It  is  evident,  since  K,  the  equilibrium  constant,  has  a  defi- 
nite value  for  each  absolute  temperature,  and  since  the  partial 
pressure  of  any  constituent  is  proportional  to  its  volume,  that 
the  conditions  favorable  to  preserving  or  preventing  decom- 
position of  the  ethylene  will  exist  When  the  volumes  of  carbon 

1"  Proceedings  American  Gas  /ns/i/u/e,  1912,  p.  331. 
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monoxide  and  hydrogen  are  higher  and  the  volume  of  carbon 
dioxide  is  low.  Now  an  examination  of  the  results  obtained 
at  1,350°  F.  shows  that  in  carbon  dioxide  28.2  cubic  feet  of 
illuminants  were  produced  while  in  carbon  monoxide  30  cubic 
feet  were  made  from  a  gallon  of  oil.  Thus  it  will  be  seen 
that  carbon  monoxide  does  exert  a  preservative  effect  on  the 
illuminants. 

It  appears  possible  also  that  the  carbon  monoxide  is  instru- 
mental in  aiding  the  oils  to  decompose  more  extensively  into 
high  molecular  weight  olefines,  which  pass  into  the  tar,  and 
ethylene  or  propylene,  which  increases  the  percentage  of 
illuminants  in  the  gas. 

The  effect  of  mass  action  is  also  noticeable  in  the  carbon 
monoxide  atmosphere.  The  presence  of  large  amounts  of 
carbon  monoxide  results  in  a  slight  absorption  of  that  gas.  In 
other  atmospheres  there  was  usually  a  small  production  of 
carbon  monoxide.  The  probabilities  are  that  carbon  monoxide 
in  solution  in  the  water  of  the  holder  or  meters  is  the  con- 
tributing cause  for  this  production.  But  it  has  also  been 
demonstrated  by  Whitaker^^  that  cuprous  chloride  solution 
will  absorb  such  paraffine  hydrocarbons  as  ethane,  propane 
and  butane.  This  absorption  would  be  indicated  as  carbon 
monoxide  in  an  analysis  and  no  doubt  often  accounts  for  the 
presence  of  carbon  monoxide  in  the  gas  made. 

When  an  atmosphere  of  carbon  dioxide  was  used,  however, 
some  of  the  carbon  dioxide  was  decomposed,  for  an  absorption 
of  4  cubic  feet  per  gallon  of  oil  was  noticed.  This  absorption 
was  accompanied  by  a  production  of  3.4  cubic  feet  of  carbon 
monoxide  which  is  in  accordance  with  the  equation  cited. 

There  are  usually  so  many  reactions  taking  place  and  so 
many  equilibrium  conditions  to  be  considered  in  connection 
with  oil  decomposition  that  it  is  almost  impossible  to  predict 
just  what  the  ultimate  outcome  will  be,  whereas  if  only  one 
reaction  were  to  be  considered  it  would  be  a  comparatively 
easy  matter. 

"  foumal  Industrial  and  Engineering  Chemistry,  July  1916,  p.  599. 
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Hydrogen. 
The  action  ol  hydrogen  is  the  most  interesting  of  all  the 
gases   examined.     It   was   expected   that   candle-power   and 
candle  per  gallon  results  would  be  high.    As  a  matter  of  fact 


these  results  were  lower  than  those  obtained  in  an  atmosphere 
of  blue  gas  containing  about  50  per  cent,  hydrogen.  The 
volume  of  gas  made  is  high.  This  is  an  indication  that  absorp- 
tions have  taken  place.    From  Chart  Xlll-a  it  is  seen  that  an 
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absorption  of  hydrogen  has  actually  occurred  amounting  to  as 
high  as  20  cubic  feet  per  gallon  of  oil.  This  absorption  has 
resulted  in  the  formation  of  saturated  compounds,  such  as 
ethane  and  methane.    It  is  of  interest  to  note  that  at  1,300**  F,, 


19  cubic  feet  of  ethane  were  formed  per  gallon  of  oil  and  only 
1.3  cubic  feet  of  methane  (Chart  Xlll-i).  As  the  tempera- 
ture increases  the  ethane  decomposes  and  methane  is  formed 
so  that  at  1,400°  F.  the  production  of  ethane  is  9  cubic  feet 
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and  that  of  methane  37  cubic  feet.     At  higher  temperatures 
the  ethane  would  be  entirely  decomposed. 

The  production  of  illuminants  (Chart  XIII-6)  is  seen  to  be 
low.  Apparently  some  of  the  imsaturated  compounds  have 
been  hydrogenated  forming  saturateds.  The  reactions  occur- 
ring are  probably 

C2H4  -f-  Hg  =  CjH, 
CaH^  +  2H2  =  2CH, 

the  latter  occurring  at  high  temperatures,  the  former  at  lower 
ones. 

The  illuminants  have  approximately  the  same  photometric 
value  as  those  produced  in  atmospheres  of  blue  gas.  The 
heating  value  of  the  illuminants  is  slightly  lower.  This  would 
seem  to  indicate  that  hydrogenation  of  the  higher  oleEnes  such 
as  propylene  and  butylene  occurs  first,  and  that  ethylene  is 
more  stable,  being  able  to  withstand  decomposition.  Further 
evidence  tending  to  establish  this  theory  is  the  fact  that  the 
specific  gravity  of  the  illuminants  produced  is  lower  and  very 
close  to  that  of  ethylene.  Since  all  the  errors  of  the  analysis 
enter  into  this  calculation  it  is  probable  that  the  results  are  a 
trifle  low. 

Hydrogen  has  an  influence  in  producing  high  B.  t.  u.  gas, 
because  of  the  great  production  of  saturated  compounds.  The 
decrease  in  the  volume  of  gas  made  is  the  reason  that  the 
B.  t.  u.  per  gallon  is  not  higher  (Chart  X). 

Again  when  excessive  amounts  of  hydrogen  are  present  the 
tar  production  is  lowered,  also  the  amount  of  carbon  de- 
posited.  The  decrease  in  tar  formation  is  probably  caused  by 
greater  hydrogenation  of  the  lighter  olefin  compounds  which 
ordinarily  would  have  passed  into  the  tar. 

Methane. 

When  the  oil  was  cracked  in  an  atmosphere  of  methane  the 
best  candle-power  results  were  obtained.  This  may  be  due  to 
the  fact  that  methane  itself  possesses  a  candle-power  of  4.5 
when  burned  at  the  rate  of  5  cubic  feet  per  hour.    The  volume 
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of  gas  made  compares  favorably  where  no  absorptions  oc- 
curred. Hence  the  candle  per  gallon  figures  are  also  good. 
As  a  whole  methane  acts  very  much  like  an  inert  atmos- 
phere, such  as  nitrogen  or  carbon  monoxide,  since  the  weight 
of  tar  and  carbon  produced  is  quite  large.  The  effect  of  mass 
action  is  also  seen  in  Chart  Xllla.  It  will  be  noticed  that 
much  less  methane  was  produced  from  the  oil  when  the  me- 
thane was  already  in  the  surrounding  atmosphere.  On  the 
other  hand  the  production  of  hydrogen  is  larger,  an  indication 
that  the  reaction 

CH,  =  C  +  2H, 

is  occurring  more  extensively  than  in  other  atmospheres. 

The  effect  of  methane  on  the  illuminants  is  also  probably 
preservative,  since  the  presence  of  this  gas  introduces  equilib- 
rium conditions  which  prevent  the  hydrogenation  of  the  un- 
saturated compounds. 

Blue  Gas, 

A  comparison  of  the  action  of  the  various  atmospheres  dis- 
cussed, with  that  of  blue  gas,  leads  one  to  the  conclusion  that 
no  advantage  is  to  be  gained  over  blue  gas  by  the  use  of  any 
of  these  atmospheres  alone.  It  would  not  be  beneficial  to  pass 
a  scrubbed  coal  or  oven  gas  through  the  carbureter  or  super- 
heater while  enriching  with  oil,  neither  would  a  natural  gas 
used  in  such  a  manner  add  enough  gain  in  the  efficiency  of  oil 
cracking  to  offset  the  cost  of  such  a  procedure. 

It  is  of  much  interest  to  note  that  blue  gas,  when  used,  gave 
much  better  candle-power  results  than  either  hydrogen  or  car- 
bon monoxide  alone.  The  lower  proportions  of  carbon  mon- 
oxide in  the  finished  gas  greatly  diminish  the  deleterious  in- 
fluence of  that  constituent  on  candle-power,  while  the  smaller 
proportion  of  hydrogen  present  decreases  the  loss  of  volume 
due  to  absorptions.  The  tar  formation  is  lowered  and  carbon 
depositions  are  medium.  The  B.  t.  u.  results  are  also  greater 
than  those  obtained  in  any  single  atmosphere. 

It  is  rather  difficult  to  trace  the  reactions  which  have  oc- 
curred in  the  carbureting  of  water  gas.    Charts  XIV  and  XV 
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are  submitted  to  show  the  general  tendency  of  decomposition, 
viz.,  the  effect  of  increasing  temperatures  and  also  of  increased 
times  of  contact  on  the  production  of  the  various  constituents. 
It  is  to  be  noted  that  the  illuminants  formed  from  a  gallon  of 


oil  gradually  increase  and  reach  a  maximum  at  about  1,300° 
or  1,350°  F,  Higher  temperatures  cause  the  decomposition 
of  these  illuminants. 

It  is  generally  conceded  by  all  authorities  that  when  an  oil 
dissociates  the  primary  products   are   the   higher   molecular 
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weight  olefines  and  lower  molecular  weight  parafhnes.    Further 
decomposition  results  in  the  production  of  carbon  and  hydro- 


gen.    For  example  we  may  assume  decane  (C,oH„)   to  de- 
compose as  follows : 

C„H„  ^  C,H„  +  CH. 
C,H„  +  H,  5=^  C,H„ 

C,H„  ^  C,H„  +  CH. 
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or  in  general 

C«  Haw  +2   "f^  Cn  —  I  Haw  —  2  ~\~   CH^ 

Paraflfine  =  Olefine  +  Paraffine 
Olefine  +  Hydrogen  =  Paraffine 

^n —  I  Han    'I       \^H — 2-H.ait  — 4  "T~  Cxi^ 

Paraffine  =  Olefine  +  Paraffine 

A  consideration  of  the  results  in  Chart  XIV  will  show  that 
this  reaction  has  taken  place  extensively.  The  illuminants 
which  consist  mostly  of  ethylene  are  hydrogenated,  forming 
methane  and  some  ethane.  The  longer  the  vapors  are  acted 
upon  the  greater  is  the  proportion  of  methane  produced  and 
the  hydrogen  absorbed,  while  the  illuminants  decrease.  On  the 
other  hand  such  reactions  as 

CH,  =  C  +  2Ha 

did  not  occur  to  a  marked  extent,  since  if  this  had  happened 
one  would  expect  an  increase  in  the  hydrogen  present  in  this 
oil  gas.  The  volume  of  hydrogen  formed  should  have  been 
noticeable,  whereas  there  was  always  an  absorption.  Ex- 
tremely high  temperatures  favoi  the  latter  reactions  however. 

From  the  work  with  blue  gas  it  is  difficult  to  state  whether 
oil  decomposes  with  the  formation  of  hydrogen.  This  is 
probable  but  the  amount  present  in  the  finished  gas  is  usually 
less  than  that  in  the  blue  gas.  At  temperatures  above  1,500° 
F.,  the  reverse  has  been  noted,  and  is  probably  due  to  the  de- 
composition of  methane  to  carbon  and  hydrogen.  The  hydro- 
gen absorption  varies  from  6  to  10  cubic  feet  at  the  usual 
temperatures  of  operation. 

As  has  been  already  noted  methane  is  the  main  primary  de- 
composition products  of  the  oil  formed  by  hydrogenation  of 
olefines.  It  gradually  increases  until  temperatures  above  1,600 
are  reached. 

Ethane  is  also  a  primary  decomposition  product  but  we 
rarely  obtained  more  than  5  cubic  feet  per  gallon.  The  usual 
temperature  of   formation  was   from   1,250°   to   1,350°.     At 
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i,400°  F.  the  ethane  has  all  decomposed,  probably  according 
to  the  reaction 

^2^e  "|~  H^  =  2CXI4. 

The  disappearance  of  the  ethane  is  usually  accompanied  by  a 
large  increase  in  methane  content.    The  reactions 

CjHe  =  C2H4  +  H2 

and 

C,He  =  C,H,  +  2H, 

do  not  occur  extensively  as  some  have  believed,  since  if  this 
were  true  one  would  expect  a  larger  increase  in  illumin^nts 
and  hydrogen  than  was  actually  found.  These  reactions  do 
occur  to  some  extent  at  higher  temperatures  and  longer  times 
of  contact  than  are  usual  in  operating  practice.  As  a  matter 
of  fact  increasing  times  of  contact  result  in  greater  hydrogen 
absorptions  and  a  decrease  in  illuminants.  This  indicates  that 
the  conditions  are  not  suitable  to  ethylene  formation. 

The  Effect  of  Steam. 

Steam  is  always  present  in  the  blue  gases  passing  through 
the  carbureter  and  superheater,  especially  at  the  end  of  the 
run.  The  steam  exerts  a  detrimental  effect  on  candle-power 
and  candle  per  gallon  results,  as  can  be  seen  from  Charts  VIII 
and  IX.  The  B.  t.  u.  per  gallon  of  oil  produced  is  high.  This 
may  be  due  to  a  partial  decomposition  of  the  steam  into  hydro- 
gen, since  the  weight  and  volume  of  oil  gas  produced  is  greater 
than  that  in  blue  gas  without  steam.  Steam  also  gave  lower 
yields  of  tar  and  larger  carbon  depositions.  Much  reliance 
can  not  be  placed  on  these  figures,  however,  since  the  weight 
of  water  used  was  deducted  from  the  total  weight  of  tar  and 
water  condensed.  Irregularities  in  the  dfawing  of  the  tar 
greatly  effect  the  results  and  also  some  decompositions  of  the 
steam  occurred. 

A  consideration  of  the  theoretical  equation 

C«H,  +  2H2O  =  2CO  +  4H2 

and  the  equilibrium  conditions  connected  with  it  leads  one  to 
expect  that  an  excess  of  steam  would  cause  a  decomposition 
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of  hydrocarbons.  Such  has  been  the  case.  At  1,300®  F.  about 
30  cubic  feet  of  illuminants  were  produced  in  the  dry  blue  gas. 
The  same  temperature  with  finished  gas  containing  10  per 
cent,  of  steam  yielded  only  27.4  cubic  feet  of  illuminants. 
When  20  per  cent,  steam  admixed  with  blue  gas  was  used, 
28.2  cubic  feet  of  illuminants  were  produced. 

The  higher  percentage  of  steam  also  seemed  to  allow  the 
maximum  production  of  illuminants  to  occur  at  a  slightly 
higher  temperature.  The  ethane  did  not  dissociate  so  rapidly 
when  more  water  vapor  was  present.  Apparently  the  pres- 
ence of  excess  steam  is  not  injurious  to  the  operation  of  a 
water  gas  set  from  a  B.  t.  u.  standpoint,  but  it  is  decidedly  so 
from  a  photometric  point  of  view.  Besides  the  presence  of 
much  steam  is  an  indication  of  poor  blue  gas  and  longer  times 
of  contact,  all  of  which  are  very  injurious  to  good  operating 
results. 

Appearance  of  Flames. 

The  appearance  of  the  flames  when  the  gas  formed  in  the 
various  atmospheres  was  burned  in  the  Bray  burner  is  no 
doubt  of  interest.  Carbon  monoxide  causes  the  flame  to  be 
small  and  very  bright.  Hydrogen  causes  the  flame  to  be  large 
and  unsteady,  but  not  very  brilliant.  Methane  gave  a  very 
large  flame  but  rather  deceiving  as  the  candle-power  was  not 
as  high  as  might  be  expected  from  casual  observance.  No 
appreciable  difference  could  be  noticed  in  the  burning  of  the 
blue  gas — oil  gas  flame  from  that  of  blue  gas  steam — oil  gas. 

This  paper  has  been  presented  with  the  hope  that  it  may 
serve  as  an  aid  in  a  better  understanding  of  the  carbureted 
water  gas  process  '^nd  be  of  assistance  to  some  in  their  efforts 
to  discriminate  between  good  and  bad  qualities  of  gas  oils. 

Mr.  O.  B.  Evans  (Philadelphia) :  It  is  a  great  pleasure 
indeed  to  listen  to  such  a  carefully  prepared  and  excellent 
paper  as  the  one  just  read  by  Mr.  Downing.  I  am  particularly 
interested   in   this   work   because   we   ourselves   have   been 
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paralleling  it  to  some  extent,  and  the  results  obtained  agree,  in 
general,  very  closely  with  those  quoted  by  Mr.  Downing. 

The  chart  given  on  page  609,  showing  the  effect  of  candles 
per  gallon  when  using  different  oils,  is  of  particular  interest. 
Of  course,  we  rather  expect  that  the  presence  of  methane,  by 
increasing  the  heating  value  of  the  gas  and  producing  a  higher 
flame  temperature,  will  increase  the  apparent  candle-power, 
but  it  is  rather  remarkable  that  both  constituents  of  blue  gas, 
carbon  monoxide  and  hydrogen  should  each  give  a  lower  result 
than  the  combination  of  the  two.  Mr.  Downing  has  given  an 
explanation  of  this  apparent  inconsistency.  I  feel,  however, 
that  this  point  opens  up  a  large  field  for  further  investigation. 

In  determining  the  candle-power  of  a  gas  we  should  be  very 
careful  to  differentiate  between  the  efficiency  of  the  burner 
and  the  true  candle-power  of  the  gas.  It  is  well-known  that 
one  particular  gas  may  produce  the  same  quantity  of  light 
when  burned  in  burners  of  different  types,  whereas  another 
quality  of  gas  may  produce  an  entirely  different  effect,  and 
for  this  reason  it  is  questionable  whether  tests  of  gases  of 
widely  vaiying  candle-power  had  not  better  be  compared  upon 
a  scientific  burner  of  the  Carpenter  t3^e  rather  than  upon  the 
open-flame  burner, 

Mr.  Downing  rather  suggests  that  some  of  the  fractions  of 
a  gas  oil  produce  higher  candles  per  gallon  than  do  others. 
While  we  have  not  gone  into  that  subject  very  carefully,  we 
have  nevertheless  taken  some  oils  and  made  fractional  dis- 
tillates of  them,  and  have  cracked  these  fractional  distillates 
separately  in  our  apparatus.  The  results  do  not  seem  to  indi- 
cate that  such  fractional  treatment  has  any  beneficial  effect. 
Apparently,  the  value  of  a  gas  oil  depends,  to  a  great  extent, 
upon  the  proportion  of  the  various  hydrocarbon  series  present, 
and  these  hydrocarbons  are  probably  present  in  the  same  pro- 
portion in  both  the  low  and  high  boiling  fractions. 

Most  of  the  analyses  given  by  Mr.  Downing  showed  that  the 
quantity  of  so-called  illuminants  produced  is  about  28  cubic 
feet  per  gallon  of  oil,  and  that  the  quantity  does  not  vary  much 
within  a  comparatively  wide  range  in  cracking  temperatures. 
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Our  experiments  seem  to  check  this  belief.  We  have  deter- 
mined,  however,  that  the  calorific  value  of  the  so-called  illiuni- 
nants  may  vary  from  2,200  B.  t.  u.  per  cubic  foot  down  to 
1,700  B.  t.  u.  per  cubic  foot,  and  that  the  candle-power  pro- 
duced from  the  same  volume  of  illuminants  will  vary  as  much 
as  30  per  cent.  This  leads  to  the  suggestion  that  since  a  given 
volume  of  illuminants  will  have  a  varying  calorific  value  and 
will  produce  a  gas  of  varying  candle-power,  the  composition 
of  these  illuminants  must  also  var}'.  If  a  ready  method  of 
determining  the  actual  composition  of  the  illuminants  could 
be  devised,  undoubtedly  much  of  the  uncertainty  of  the  gas 
business  could  be  eliminated. 

Mr.  Fulweii^er  :  Mr.  Downing  should  be  congratulated  on 
presenting  one  of  the  most  interesting  papers  we  have  had 
before  the  Chemical  Section  of  the  American  Gas  Institute. 

As  a  chemist,  however,  I  feel  that  there  is  still  great  oppor- 
tunity for  work  to  be  done  toward  identifying  an  oil  by  its 
chemical  and  physical  characteristics,  as  this  would  enable  us 
in  a  short  time  and  with  a  small  sample  to  get  data  that  would 
otherwise  require  several  days  and  several  gallons  of  oil. 

I  would  call  attention  to  one  point  in  Mr.  Downing's  dis- 
cussion of  the  physical  characteristics.  This  relates  to  the 
variation  of  the  refractive  index  with  the  specific  gravity.  It 
is  quite  true  that  roughly,  these  vary  together,  but  by  calcu- 
lating what  is  known  as  the  specific  refractive  index  there  will 
be  found  quite  a  divergence  between  various  samples.  The 
specific  refractive  index  of  the  four  series  calculated  on  com- 
pounds having  a  value  of  N  =  6  would  be  about  as  follows : 

Olefines 0.5702 

ParafEnes 0.5605 

Naphthenes 0.5429 

Aromatics 0.573  ^ 

With  regard  to  the  fractional  distillation,  I  believe  that  loo^ 
fractions  are  entirely  too  large  and  that  in  investigating  a  gas 
oil,  we  should  make  the  fractions  as  close  together  as  possible, 
and  that  a  study  of  these  fractions,  particularly  with  reference 
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to  the  specific  gravity,  refractive  index,  and  specific  refractive 
index  would  reveal  valuable  information. 

As  far  as  the  ultimate  analysis  goes,  this  may  yield  infor- 
mation of  value,  particularly  the  hydrogen  and  carbon  ration. 
Sulphur,  of  course,  is  of  some  importance  from  the  standpoint 
of  purification,  but  the  percentage  of  hydrogen  varies  in  the 
five  series  which  Mr.  Downing  considers  (assuming  N  =  i8) 
from  about  15  per  cent,  in  the  paraffines,  to  about  12.2  per  cent, 
in  the  aromatics,  so  that  I  feel  that  since  we  agree  that  the 
paraffines  are  the  most  valuable  series  that  the  percentage  of 
hydrogen  is  quite  important  in  predicting  the  probable  useful- 
ness of  the  oil. 

With  reference  to  the  way  in  which  Mr.  Downing  places  the 
various  series  of  hvdrocarbons,  from  a  mathematical  consid- 
eration  of  a  larger  number  of  tests,  we  place  the  naphthenes 
below  the  aromatics  in  value.  This,  however,  was  unfortu- 
nately no  easy  method  of  proving  this  actual  test. 

There  is  one  factor  that  I  feel  has  very  great  influencegij^ 
the  candle-power  efficiency  of  the  gas  oil  that  has  not  ree^Jvfed 
the  consideration  that  it  deserves.  This  is  the  compoOTion  of 
the  illuminants,  particularly  the  condensable  vapors.  Some 
experiments  indicate  that  there  is  a  very  great  variation  in 
illuminating  value  of  say  benzol  compared  with  xylol  and  that 
probably  some  of  the  erratic  results  that  have  been  obtained 
in  experiments  of  this  kind  were  due  to  a  variation  not  in  the 
total  quantity  of  the  illuminants  produced  but  to  their  com- 
position. 

In  connection  with  the  fractional  distillation  of  gas  oils,  I 
have  seen  some  experiments  that  indicated  that  the  first, 
second,  third  and  fourth,  quarters  of  an  oil  as  separated  by  a 
fractional  distillation  gave  practically  identical  enriching  effi 
ciency,  which  is  quite  contrary  to  many  of  the  old  ideas  that  we 
had  on  the  distillation  test  as  a  means  of  identifying  a  good 
gas  oil  from  a  poor  one. 

I  think  after  we  read  Mr.  Downing's  paper,  we  cannot  but 
smile  at  the  way  we  used  to  look  at  the  rather  rough  distilla- 
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tion  of  a  gas  oil  and  its  gravity  and  pronounce  it  good  or  bad 
without  further  investigation. 

Prof.  A.  H.  White  (Ann  Arbor,  Mich.)  :  I  can  appreciate 
the  great  amount  of  work  that  has  been  put  on  this  by  Mr. 
Downing,  and  the  valuable  results,  but  I  haven't  had  time  to 
go  into  it  enough  to  attempt  any  analysis  of  it. 

If  we  consider  the  process  of  destructive  distillation  from 
the  theoretical  standpoint  we  find  that  the  first  step  must  al- 
ways be  a  splitting  of  the  original  molecule  into  at  least  two 
smaller  molecules,  some  of  which  may  later  polymerize  to  a 
more  complex  tar.  We  should  expect  that  the  products  of 
low-temperature  distillation  of  the  paraffines  would  not  polym- 
erize so  readily  as  the  products  from  oils  of  the  cyclic  series 
and  that,  therefore,  the  oils  of  the  cyclic  series  would  give  us 
more  tar  and  less  gas  than  oils  of  the  parafiine  series  heated  in 
the  same  manner. 

The  Chairman  :  Are  there  any  other  remarks  ?  We  have 
a  written  discussion  from  Mr.  E.  C.  Uhlig  of  Brooklyn,  which 
I  will  ask  the  Secretary  to  read. 

Mr.  E.  C.  Uhlig  (Brooklyn,  N.  Y.)  :  (Written  discussion 
communicated.)  The  authors  are  to  be  congratulated  on  ob- 
taining results  that  agree  within  5  per  cent,  of  works  results, 
when  one  considers  the  complicated  nature  of  water  gas  sets. 
It  is  comparatively  easy  to  maintain  any  desired  temperature 
in  a  small  experimental  apparatus,  but  not  so  easy  in  the  car- 
bureter of  a  water-gas  set.  This  is  evident  from  a  considera- 
tion of  the  following :  A  pyrometer  only  indicates  the  temper- 
ature at  the  end  of  the  couple  and  while  this  temperature  may 
be  constant  in  the  small  space  of  the  cracking  tube,  it  cer- 
tainly is  a  large  variable  throughout  the  area  of  a  carbureter. 
It  is  well  known  that  the  temperature  of  the  carbureter  at  the 
end  of  the  blow  will  show  a  great  difference  in  different  places. 
The  top  will  be  perhaps  400°  hotter  than  the  bottom, 
the  intermediate  places  showing  a  gradual  tapering  off  of  tem- 
perature until  the  bottom  is  reached.  Besides  this  the  checker- 
brick  will  give  a  different  contact  effect  to  that  of  the  small 
furnace.    Another  consideration  is  that  the  small  furnace  may 
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be  maintained  at  a  constant  temperature,  while  the  large  car- 
bureter is  becoming  cooler  during  the  run.  All  these  variables 
in  the  carbureter  must  exert  an  effect  on  the  results  obtained 
from  the  oil  different  from  those  obtained  in  the  experimental 
apparatus.  The  fact  that  Mr.  Downing's  results  are  very  close 
to  works  results  would  indicate  that  the  effect  of  the  variables 
in  the  large  carbureter  are  not  as  great  as  usually  supposed. 
A  tabulated  comparison  carried  over  a  period  of  time,  of  re- 
sults obtained  by  this  apparatus  and  regular  works  practice 
would  be  very  interesting. 

We  have  made  similar  cracking  experiments  producing  oil 
gas  only.  While  our  work  has  not  gone  as  far  as  that  of  the 
authors  we  found  that  fair  comparisons  could  be  made  pro- 
vided the  different  oils  were  cracked  under  the  same  condi- 
tions. We  had  no  trouble  in  making  candle-power  tests  of  oil 
gas  when  we  used  a  suitable  burner.  The  burner  chosen  was 
that  which  gave  the  highest  candle-power  when  the  gas  was 
burned  just  below  the  smoking  point,  A  No.  O  Bray  consum- 
ing about  I  cubic  foot  per  hour  was  found  quite  satisfactory, 
the  candle-power  being  corrected  to  5  cubic  feet  per  hour. 
Of  course,  such  results  could  not  be  compared  with  works 
results,  but  they  showed  quite  some  differences  with  different 
oils. 

The  effect  of  steam  on  oil  gas  alone  showed  an  increase  in 
candle-power.  This  might  be  expected  as  the  steam  was  a 
protection  to  the  oil  vapors.  The  candle-power  results  ob- 
tained by  the  authors  corresponds  to  works  candle-power  but 
nothing  is  said  of  the  effect  of  cooling  on  this  candle-power. 
Or,  in  other  words  what  of  the  district  candle-power  which 
after  all  is  the  important  point.  Falling  off  of  candle-power 
due  to  cooling  depends  greatly  on  the  formation  of  aromatic 
hydrocarbons  during  gasification.  I  think  some  data  on  the 
formation  of  these  hydrocarbons  during  gasification  would  be 
of  the  greatest  interest. 

The  Chairman  :  If  no  one  has  anything  more  to  add  to 
the  discussion,  I  will  call  upon  Mr.  Downing  to  close. 
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Mr.  R.  C.  Downing  (Chicago)  :  I  would  like  to  consider 
the  questions  that  were  brought  out  in  this  discussion  by  Mr. 
Uhlig  first,  chiefly  because  it  takes  up  the  question  of  the  de- 
sign of  the  machine.  He  mentions  that  it  was  rather  surpris- 
ing to  him  that  we  obtained  as  good  as  5  per  cent,  difference 
in  our  results  from  station  results.  I  think  that  this  is  largely 
due  to  the  efficiency  of  the  engineering  department  of  the 
Peoples  Gas  Light  &  Coke  Company.  And  another  thing,  the 
time  of  contact  of  the  vapors  in  a  water-gas  machine  is  some- 
what shorter  than  what  we  were  able  to  obtain  in  the  labora- 
tory. In  some  previous  work  done,  I  have  found  that  the  time 
of  contact  was  one  of  the  important  factors  which  influenced 
the  results  obtained  in  cracking  an  oil.  Theoretically  one 
would  expect  better  results  in  laboratory  cracking  because  of 
the  ability  to  control  conditions  to  a  greater  extent.  It  was 
rather  surprising  \o  ourselves  also,  when  we  first  noted  the 
close  agreement  between  laboratory  and  work  results. 

Mr.  Uhlig  also  mentions  the  graduation  of  the  tempera- 
tures, which  exists  in  a  gas  machine,  and  its  probable  effect  on 
results.  We  did  some  work  in  connection  with  a  previous 
paper  written  for  the  Illinois  Gas  Association  in  which  we 
varied  the  temperatures  from  300°,  that  is  from  the 
entrance  of  the  cracking  tube  to  the  exit,  and  then  reversed 
the  conditions.  We  found  that  there  was  about  o.i  of 
a  candle  per  gallon  advantage  to  be  gained  in  keeping 
the  temperature  higher  at  the  top  of  the  carbureter.  We  also 
found  that  when  we  arranged  the  temperature  in  this  order 
that  the  candle  per  gallon  results,  considering  the  average 
temperatures,  were  about  0.4  lower  than  we  were  able  to  ob- 
tain if  we  kept  the  temperature  uniform. 

Mr.  Uhlig  has  also  mentioned  the  probable  effect  of  dif- 
ferent spacing  of  checkerbricks.  Well,  we  gave  the  question 
of  the  design  of  the  machine  very  careful  consideration.  I 
would  like  to  read  an  extract  from  the  previous  paper  that  I 
have  written  to  show  how  we  went  about  this. 

"A  typical  large  gas  machine  was  used  as  a  basis  of  design ; 
such  a  machine  was  assumed  to  furnish  17,500  cubic  feet  of 
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gas  per  run  of  5  minutes.  The  oil  input  was  taken  at  15 
gallons.  At  a  working  temperature  of  1400°  F.  about  65  feet 
of  oil  gas  would  be  formed  per  gallon  of  oil  used,  and  about 
II  gallons  of  tar  produced  per  run.  The  gas  made  was  as- 
sumed to  be  30  per  cent,  oil  gas  and  70  per  cent,  blue 
gas,  containing  15  per  cent,  excess  steam.  Free  space  of  the 
machine  was  taken  and  1,700  cubic  feet  and  heating  surface 
of  brick  walls,  arches  and  so  forth,  at  11,350  square  feet. 
With  such  a  machine  the  time  of  contact  of  the  oil  vapors  with 
heated  surface  has  been  calculated  to  be  about  4  seconds. 

That  is  what  I  have  calculated.  Mr.  Spitzglass  calculated 
with  his  device  for  measuring  the  make  of  gas  from  individual 
machines,  that  it  would  be  as  low  as  that,  sometimes  as  low  as 
2  seconds. 

"The  ratio  existing  between  the  total  square  feet  of  heating 
surface  and  the  total  cubic  feet  of  free  space  in  the  machine 
is  about  seven  to  one.  The  ratio  between  the  actual  surface 
of  the  brick  and  the  free  space  between  the  brickwork  is 
about  twelve  to  one.  The  latter  appears  to  be  the  more  correct 
as  a  basis  of  design  since  the  greater  part  of  the  carbureting 
work  is  done  in  the  brick." 

Now,  in  this  2-inch  cracking  tube  the  ratio  is  twenty-four 
to  one,  and  so  we  really  get  a  greater  action  by  the .  heat 
upon  our  illuminants  and  gases.  But  I  might  say  that  we 
have  contemplated  further  work  and  we  want  to  determine, 
if  we  can,  more  about  the  effect  of  spacing,  so  we  have  built 
a  larger  machine,  constructed  along  similar  lines.  The  tube 
is  8  inches  in  diameter,  and  we  intend  to  put  different  sizes  of 
baffles  inside  of  the  tube  to  see  if  we  can  determine  any 
further  information  of  value,  concerning  the  proper  spacing  of 
brick  for  any  given  set  of  conditions. 

Mr.  Uhlig  also  mentions  some  of  the  results  of  cooling  the 
gases,  or  he  states  that  it  is  very  important  to  know  how  our 
gas  is  going  to  hold  up  after  it  gets  out  on  the  street.  We 
have  made  some  tests  to  determine  this  drop  on  a  few  oils. 
We  did  not  find  very  much  difference  in  candle-power  drop 
with  the  few  oils  tested  and  did  not  continue  the  work.    Lately 
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I  have  given  more  consideration  to  the  question  and  think 
that  further  investigation  may  show  that  there  is  a  relation 
existing  between  the  composition  of  the  oil  and  the  conden- 
sation formed.  A  larger  amount  of  the  low-boiling  fractions 
in  the  oil  may  be  .the  cause  for  more  condensation  in  the  line. 

Now,  to  take  up  the  discussion  by  Mr.  Evans.  He  said  he 
would  like  to  know  if  I  had  any  further  explanation  as  to 
why  the  results  obtained  in  hydrogen  were  lower,  and  the  re- 
sults obtained  in  carbon  monoxide  were  lower  than  what  I 
obtained  with  blue  gas.  The  only  answer  I  have  for  this  is 
that  when  carbon  monoxide  is  used  as  a  cracking  atmosphere 
and  the  gas  burned  in  a  Bray  burner  that  it  has  a  very  marked 
effect  in  reducing  the  candle-power  because  of  the  great 
amount  of  carbon  monoxide  present,  58  per  cent.  At  dilutions 
with  30  per  cent,  of  carbon  monoxide  the  candle-power  is  not 
lowered  to  such  a  great  extent.  Dr.  Elliott  has  written  a 
paper  in  which  he  has  shown  this  effect.  Then  on  the  other 
hand  when  hydrogen  is  used  I  brought  out  the  fact  that  there 
was  a  great  absorption,  and  that  this  would  result  in  a  big 
decrease  in  the  gas  made  per  gallon  at  higher  hydrogen  con- 
centrations. Combining  these  two  effects,  when  the  propor- 
tion of  carbon  monoxide  is  decreased  and  the  hydrogen  de- 
creased we  really  should  get  better  results,  as  is  the  case  with 
the  blue  gas.  Mr.  Evans  asked  if  that  was  a  theoretical  equa- 
tion quoted  on  page  616.  I  will  state  that  it  is  a  theoretical 
equation,  but  I  think  that  it  applies  to  a  very  small  extent. 

He  also  mentions  the  importance  of  the  burner  in  taking 
the  candle-power.  Some  of  our  best  oils  which  I  know  ought 
to  give  better  results,  did  not  give  them  because  they  were 
burned  at  the  rate  of  5  feet  an  hour  in  the  Bray  burner,  and 
I  do  not  believe  they  fully  developed  the  candle-power  that 
was  in  the  gas. 

He  also  states  that  he  did  not  get  as  much  difference  in  the 
different  fractions  which  he  distilled  and  tried  out  as  I  did. 
I  have  not  done  very  much  work  on  the  machine  described 
with  the  different  fractions.  My  conclusions  are  really  based 
on  a  small  machine  of  i  inch  in  diameter  where  I  cracked 
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only  the  oil  gas  alone,  and  I  think  the  subject  is  also  worthy 
of  further  investigation. 

As  to  the  matter  of  38  cubic  feet  of  illuminants  which  he 
produced,  I  might  say  that  we  have  only  been  able  to  produce 
as  much  as  28  with  a  maximum  of  32  on  the  best  oil  tested. 
That  difference  seems  to  be  greater  than  could  be  caused  by 
different  methods  of  analyses,  although  with  Mr.  Evans,  I 
think  it  a  matter  of  importance  for  the  Institute  to  standardize 
gas  analyses,  that  gas  analyses  may  be  uniform  throughout 
the  country  so  that  when  one  section  does  a  piece  of  work, 
another  man  can  interpret  the  work  correctly. 

In  regard  to  the  discussion  by  Mr.  Fulweiler.  He  states 
that  he  believes  the  chemical  tests  are  of  value.  I  also  believe 
that  the  chemical  tests  will  be  of  value  as  quick  tests  for  the 
valuation  of  gas  oil. 

The  real  reason  why  the  work  in  connection  with  this  paper 
was  done  was  to  try  to  establish  the  relationship  existing  be- 
tween the  chemical  tests  and  the  actual  value  of  the  oil  from 
the  cracking  tests. 

He  also  discusses  the  refractive  index.  I  might  state  that 
I  have  not  done  any  work  on  the  refractive  index,  and  the 
statements  I  made  about  it  were  taken  from  the  Bureau  of 
Mines  Bulletin,  some  of  the  work  done  by  Mr.  Rittman.  He 
states  that  the  specific  gravity  and  the  refractive  index  are 
very  close  together.  I  appreciate  the  fact  that  they  certainly 
will  differ  on  different  oils. 

As  to  the  reason  why  I  distilled  the  oils  at  fractions  of 
100°,  it  has  been  the  practice  of  the  company  for  years  back 
to  distill  the  oil  that  way,  and  we  really  wanted  to  get,  first  of 
all,  some  results  with  which  we  could  compare  oils  we  used. 
I  agree  with  Mr.  Fulweiler  that  it  would  be  much  better  to 
use  a  shorter  range  between  those  boiling  points  when  closer 
research  is  desired. 

As  to  the  ultimate  analysis,  I  also  took  results  from  ultimate 
analyses  published  by  different  authorities.  While  I  believe 
that  a  higher  hydrogen  content  is  very  important  as  an  indica- 
tion of  a  greater  amount  of  paraffines,  the  results  from  differ- 
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ent  authorities  which  I  considered  showed  many  inconsisten- 
cies. I  believe  that  these  were  due  to  errors  in  the  analysis 
since  it  is  a  very  difficult  one  to  make  correctly.  And  there  is 
no  reason  why,  with  one  man  making  the  analysis,  that  he 
should  not  be  able  to  obtain  consistent  results.  On  the  other 
hand  it  is  rather  difficult,  and  we  wanted  to  develop  a  quick 
test  which  the  average  station  chemist  could  use  to  determine 
the  value  of  his  oil.  For  this  purpose  the  ultimate  analysis  is 
too  complex. 

With  regard  to  the  naphthenes,  I  have  taken  the  results  and 
the  statements  that  have  been  published  by  others,  for  the 
simple  reason  that  I  have  never  been  able  to  obtain  an  easy 
way  of  separating  the  paraffines  and  the  naphthenes.  I  think 
it  would  be  an  interesting  line  of  work  if  a  naphthene  oil,  ole- 
fine  oil  and  paraffine  oil,  were  cracked  and  then  we  certainly 
would  know  what  the  value  of  each  was.  I  made  no  attempt 
to  nitrate  the  oils  but  can  readily  see  that  it  may  be  of  much 
value  to  do  so. 

With  regard  to  the  steam.  We  held  the  time  of  contact  the 
same  in  each  case  but  we  did  not  consider  the  effect  of  partial 
pressure.  I  realize  there  would  be  a  lower  pressure  in  a  ma- 
chine with  steam  present.  But  again,  in  some  of  the  work 
done  by  the  Bureau  of  Mines  it  has  been  shown  that  wh^n 
cracking  under  pressure  it  is  necessary  to  reduce  the  pressure 
an  enormous  amount  and  almost  reach  a  complete  vacuum  be- 
fore you  get  different  results. 

The  Chairman  :  I  think  it  is  the  sentiment  of  the  Section 
that  I  thank  Mr.  Downing  for  his  very  able  paper. 

There  is  one  more  item  on  the  program,  the  report  of  the 
Committee  on  Central  Testing  Laboratories.  Will  the  Secre- 
tary please  read  it? 

REPORT  OF  CENTRAL  TESTING  LABORATORY 

COMMITTEE. 

Your  committee  was  appointed  in  compliance  with  an  invi- 
tation from  the  National  Commercial  Gas  Association  to  the 
American  Gas  Institute,  requesting  the  latter  to  appoint  a  com- 


